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DEVELOPMENT WITHIN THE FIRST TWO YEARS 
OF INFANTS PREMATURELY BORN L 

RUTH T. WELCHER 

The majority of studies of infanta prematurely bom have been concerned with 
physical rather than mental development. Recently , however, Ypplo (12) haa re- 
ported 7.4- par cent of more or legs gross mental defect among Mb numerous pa- 
tients. He also quotes Sarvan who found 8,7 per cent of cases mentally defec- 
tive among 3174, and Brandar who examined 376 prematurely born children of school 
age by means of the Terman Revision of the Blnet-Slmon Scale and found 11,2 per 
cent had an intelligence quotient equal to or less than 70. In this study the 
parents also were examined and only two cases of mental deficiency were found. 
Finally, Montserrat (9) vvorking In the Psychological Institute in Vienna examined 
Infanta between 24 days and 10 months of age with ths Ruhler-Hetzer testa (2) , 

He stated that the "normal" range of intelligence quotients for these Infants was 
from 95 to 96, instead of from 90 to 110, as for children born at term. 

All of these studies have fallod to distinguish between the fact of prematu- 
rity per bd, and other penological conditions which do frequently accompany pro- 
mature birth but are not peculiar to it, Especially the cases of cerebral hem- 
orrhage have not been treated separately. In the recent careful study by Mohr 
and Bartolms (8) where this distinction was made, an almost normal distribution 
was found. Looft (6) in his study of rachitic prematurely bom children came to 
the conclusion that the mental retardation which he found was due mainly to the 
rachitis, Vory few of the children in these studies were within the first two 
years of life, however, Comberg (aee 0) also stated that he found In the prema- 
turely born delayed development,’ but not lasting retardation. Especially in 
walking and talking, up to 13 months of age these children lagged behind the av- 
erage. The maximal refardation wag in children whose birth weight wag less than 
1600 ©R3. At a birth weight over 1600 Etna. there was an average delay of 4 
months, while at 2000 ©ns. birth weight, the children reached normal performance. 

Gasoil (4) presented only one case in evidence for hia contention that birth 
la merely an Incident in the maturation pattern, and the age of the prematurely 
born child must be corrected for the amount of prematurity in reckoning the de- 
velopmental quotient. He admitted, however, that the discrepancy between age 
reckoned froia birth date and age reckonod from conception might become negligible 
by school age, and also that in infancy the premature might profit from early ex- 
posure to sensory and social stimuli, 

PROBUiii 

The purpose of the present study was to discover whether differences^ either 
quantitative or qualitative, between prematurely bom and full term children with- 
in the first two years of Ufa might be shown with especial clarity by means of 

1 A study from the Payaholflgicml Inotltufce at Vlohna. 7ho author lo under obligation 
to Prou Pro feasor Charlotte Buhler and Frau Dr» Lioelofcto FranXl for direction in thin 
study, and to the institute ataff for many oourtaulao . 

1 



2 JELCHER*. DEVELOPMENT OF PREMATURELY BORN 

i-h« Buhler-Hetzer Infant teats, quantitatively the questions were: (1) how do 
the prematurely born compare with full term children In general Intelligence 
month by month! (2) wo there differences In rate of mental growth from month to 
month atone the prematurely bom within this early period, and If so at what age 
is their rata of development moat rapid; (3) If they are retarded In comparison 
with full term children, at what age, If at all, do they catch up? Qualitatively 
it would be desirable to know: (1) if they are retarded in particular develop- 
mental dimensions In relation to others; (2) If there Is any general tendency In 
the pattern of development, and (3) If there are character traitD vfliich seem pe- 
cuUar to these phUdrBn, 


SUBJECTS 

The teats were applied to a group of 44 prematurely bom Infants ranging in 
aga from 1 month and 15 days to IB months and £5 days . All but two of these 
children had been cared lor after birth in the premature ward of the Relchaanstau 
fur mtter-vind -3aup;llnaBfl\r3orgQ In Vienna , Access to t hero waa made iioaeible by 
the cooperation of Dr, ArnuLf Malar of the hospital ataff, The two exceptions 
were seen in the ward ox the Karolina r Krankenhaug . 

01 theBe 44 children , 3, 16.B per cent) showed physical symptoms which sug- 
gasUad cerebral hemorrhage. This corresponds remarkably well with the percentage 
of mental deficiency found in the Scandinavian studies * Two of tho three were 
definitely injured and ara not inoluded In this study. In the remaining case the 
6U ggeation 'Mb slight end inde Unite, aud the baby w&a included in the group, 
with a note aa to the doubt. 

Ten of the 43, or 24 per cent were examined in the hospital ward, Of theaa* 5 
ware vflthln the first three months of life and had not yet been dismissed to 
Chair homes; 5 had returned to the hospital alter previous dismissal, 4 because 
oC nutritional difficulty and 1 because of illness of the mother, ft is impor- 
tant for tha results of this study to note that only 6 children in the group had 
not had the experience of care in their ova\ homes, atvd these 5 were still very 
young. Thirteen or 30 per cant were examined m the doctor's office, where they 
ware brou^it by their parents for a routine follow-up examination, and 19 or 16 
per cent ward sxantlned In their awn homes. No child examined at home or in the 
ward refused cooperation. Under the unaccustomed conditions of the doctor's of- 
fice, some cooperated well and apparently ware not upset. -Others showed fatigue 
and nervousness result in& from tha break in their usual schedule and the trip 
from home, and possibly did not perform to the best of their ability. When the 
upset was marked, however, the examiner fallovrad up the child later at home. 

in addition to the testa, observation and protocol of the child's activities 
during a free play period, and conversation with the perehte, information co^eerc- 
lng each Infant was sought irom the hospital records,. In v\ost luetencea thee© 
contained a description of the birth and naonate.l period and a few items of so- 
cial data, since the bablee were ell born either at some other hospital or at 
home and transferred to the He la.han afcg.3^ for special core at periods ranging from 
a few hours to several weeks the birth data were not always complete, For our 
purposes, however, the Chief Interest in the hospital records Is to show that 
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these infants were a reasonably representative sample of healthy though prema- 
turely born children. To this end, the Information from the blanks has been sum- 
marized In the following stateirents: 1 

1. There were 3 gets of twins in the group, and 3 other eurvlvors of a twin 
birth. Two of the latter were the first-born of the pair, and one was the sec- 
ond-born. Only 6 of the families Included one other child; one had 2 others, and 
in 30 the premature infant was the first birth. Six records were lacking* In 3 
cases, one previous abortion had occurred; in ons oase, 2, and in one case 7 spon- 
taneous abortions preceded the birth of the viable Infant. In this case the child 
was brought near term only by special glandular feeding of the mother. 

2, The parents, with a few exceptions, were of the skilled laborer or small 
tradesman class of Vienna, The exceptions Included two dentists and one teacher. 
In 14 cases the home consisted of one room and kitchen; In 17 cases there was a 
kabinette In addition, and one home visited' was a 6-room apartment, In 22 In- 
stances It was recorded that only the parents lived m the home; In 6 cases there 
were 3 adults and In 6 other cases more than 3 adults. The rest were not record- 
ed. 


3. Eleven of the babies came to the Ralohanatalt on the day of birth; 3 on 
r the day following birth, and 23 at periods ranging from 4 days to 11 weeks. 

4. In 12 cases the duration of labor was not recorded. In 6 cases It was 
more than 14 hours; In 13 cases less than 6 hours, and In 13 cases within these 
limits. The average length of labor for prlma paras la usually considered be- 
tween 12 and 14 hours, but 11 of the 13 short ©T-than-0 -hour labors occurred In 
prlma para cases, 

6, Asphyxia of the infant at birth was noted only 4 times In the records. No 
statement was made In 10 instances. In 27 cases the birth was spontaneous, In 6 
forceps were used, and in B there wag no statement, 

0. In 17 cases there was mention of overriding of the skull bones or other 
considerable molding of the head In the birth process. In IB coses the head was 
described as well formed and no mention of molding was made. In 6 coses there 
were no data. Softening of the skull bones (crenio tabes) in the neonatal peri- 
od was noted In 10 cases. In 15 cases the bones were described as hal'd and no 
mention of softening occurred. In 9 cobbb there was no statement. 

7. Icterus in the neonatal period was noted In 14 cases, cyanosis, or blue- 
ness around the mouth and noBe, In 12 cases. 

0, Nutritional difficulty Involving lose of weight after the normal initial 
period of weight loss occurred In B cases. This was in every case overcome and 
the baby gaining well before dlaoharge from the hospital. 


9, The following conditions were noted in the group: previously syphilitic 
I In 4 q A 3 q B no history of tbs oqbo oould bo obtained* 
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mother, though with negative WAR at the time of the child'a birth - 2 cases; 
spina bifida - 1 case} heart mrwr - 1 gpattlfl tumor - 1 case; rattle over 

lung in breathing - 2 cases; attack of tetany - 1 case; possible hydrocephalus - 
1 caae; somewhat spastic extremities - Z cases; plexus paralysis - 1 case; rick- 
ets - 1 case; marked restlessness, apparently nutritional - 2 cases; naval hernia 
- 3 cases* Minor ailments such as colds end slight gastric disturbances occurred 
in a number of cases. 


■Besides having a longer period of scientific feeding and observation than the 
average infant after birth, the children cared for at the jte 1 chans t alt were fol- 
lowed up by the hospital authorities arid their parents instructed aa to their 
care, Moreover, a certain amount of selection occurred in the cases studied here 
in that all of the parents whoso children had been dismissed showed sufficient 
Interest in their welfare to cooperate with the hospital's follow-up program. 

With respect to intelligent cars, therefore, the fact of prematurity probably set 
them above average. 


TEST RESULTS 

The quantitative teat results are shown in Table 1. Column 1 gives the number 
of the case; Column 2, the life age of the child; Column 3, the developmental age 
obtained from the tost performance; Column 4, the developmental quotient obtained 
by dividing the developmental age by the life age, and Column 5, the birth weight 
of the child where this was obtainable. At tho end of the table the data from 
the Z cases of cerebral hemorrhage are added. Case Z ia tho doubtful cage men- 
tioned in tha previoue section. The three casea of nutritional difficulty men- 
tioned In tha notes are instances where the child had returned to the hospital 
for -this cause and was examined in the ward, after a previous dismissal .. The no- 
tations used throughout to express the child's age ere to be read as follows: 

Case 1, L.A. 1 month and 15 days; D ,A , 1 month and 16 days; D.Q, 100. case 26, 
L.A, 1 year, 2 months and 1 day; D.A, 1 year, 1 month and 15 days; D.Q. 96. 

The table shows that within the first three months there was on the average 
cons ido ruble retardation, Unfortunately there wera no cases in the fifth month 
of life, Prom the sixth month on, the averagee were over 100, 

Figure 1 shows in graphic form the distribution of D,*. scores obtained from 
the examinations . This is a normal distribution, in contrast to that obtained by 
Montserrat . 

Figure 2 shows that thare le a marked extension In the upper limit of the dis- 
tribution of each successive age group up to tha 11-14 months period. The figure 
alec shows that there was not much difference in the lower limit of the distri- 
bution after the first three months. 

Up to this point no account has bean taken of the birth weight of the infant 
nor tho length of tha period of gestation. For the 39 oases in which birth 
weight was obtained, the correlation between birth weight and D.Q, was 41 + .08. 
(Pearson product-moment method . ) Moreover, the average D.Q, of the 22 children 
having birth weights of 2000 gms. or lose waa 102,7, while the average for the 17 
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TABLE 1 

Life ages, developmental ages, alopmental quotients and birth weights of 44 
prematurely bom Infants, examined with the Buhler-HBtzor Infant tests. 


No. 

L.A. 

D.A. 

D,Q. 

B.W. 

Notes 

1 . 

0; 1+15 

0; 1+15 

100 

2800 gmB, 


2. 

0; 1+16 

0; 1+ 3 

71 

2600 

Possible hemorrhage 

3. 

0; 3+ 0 

0; 5+ 0 

100 

2160 


4. 

0; 3+ 5 

0; 2+24 

08 

1950 


6. 

0; 3+12 

0; 3+ 0 

80 

2130 


6. 

o; 3+17 

0; 3+ 3 

90 

2000 


7, 

0; 3+22 

0; 3+ 0 

BO 

— 

Nutrition difficulty 



Average 

00.14 



a. 

o; 6+20 

0; 6+ 0 

109 

2700 


9. 

o; 6+ 3 

0; 6+15 

106 

1800 


10. 

OJ 6+13 

0; 6+21 

104 



li. 

0; 7+ 9 

0; 7+12 

101 

1770 


12. 

o; 7+19 

0; 8+ 9 

112 

2050 


13. 

0; 8+21 

0; 8+ 9 

95 



Nutrition difficulty 

14. 

0; 0+27 

Oj 9+10 

108 

1000 


15. 

0? 8+26 

0; 0+24 

99 

1900 




Average 

104.26 



16. 

0; 9+ 8 

0; 11+10 

127 

1950 


17. 

0; 9+14 

0; 9+12 

99 

1500 


18. 

0; 9+15 

o; 9+15 

100 

1360 


19. 

0; 9+25 

o; 9+18 

98 

1400 


20. 

0; 9+26 

0;ll+24 

120 

2700 


21. 

0;10+ 0 

l; o+ 3 

121 

2050 




Average 

110.83 



22. 

1; 0+ 0 

o; 10+24 

90 

1690 


23. 

1; o+ 3 

o; lo+ie 

87 

1200 


24. 

1; 1+ 9 

l; 1+ 9 

100 

1800 


25. 

1; 1+ 9 

l; i+ e 

100 

1600 


26. 

1; 2+ 1 

l; 1+15 

96 

1900 

Anaemia 

27. 

l; 2+ 6 

l; D+ie 

159 

2400 


28. 

1; 2+ 9 

l; 3+16 

109 

2160 


29. 

1; 2+ 9 

l; 2+ 3 

99 

1530 


30. 

1; 2+15 

l; 4+ a 

112 

2130 


31. 

1; 2+16 

l; 7+16 

134 

2000 


32. 

li 2+15 

l; 4+15 

114 

2230 


33. 

1; 2+16 

l; B+12 

140 

2250 


34. 

1; 2+23 

l; a+ 3 

136 

I960 




Average 

113.5 



35. 

1; 3+ 5 

1; 9+ 0 

130 

1850 


36. 

1; 3+22 

l; 4+24 

100 

2500 


37. 

1; 3+2S 

l; 3+ 3 

95 

12BD 


38. 

1; 4+ 3 

1; 6+ 9 

113 

1900 


39- 

1; 4+ 5 

1; 0+ 3 

124 

2000 


40. 

1; 4+ 7 

1; 4+ 6 

99 

830 


41. 

1; 5+24 

lj 8+ 3 

112 

1600 


42. 

1; 6+25 

1; 7+24 

105 

2019 

Nutrition difficulty 



Average 

111,75 
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No, 

L.A, 

D. A. 

D.Q. 

B.W. 

Notes 

43. 

44. 

o; a+ f 
o;n+ o 

Or 0*24 
0; 0+18 

(13) 

Bl 


Cerebral hemorrhage 

it if 



Figure 1, Distribution of developmental quotients o f 42 prematurely born in- 
fante under 19 months of age examined by the Buhler-Hetzer Infant testa. 


children having birth weights between 2000 and 2800 gins, was 113.3, The low av- 
erage D,q, of the children between 1 and 6 months of age Is not due to any bunch- 
ing of the lower birth weights within this age period, however, since only one of 
the 6 had a birth weight less than 2000 gms. 

Attempts to divide the children as to length of gestation period are always 
questionable because of the uncertainty, in only 29 cases in this study was the 
length of tern stated, Of these, 10 were said to be 7-months babies, 12 were Q- 
months, and 7 were bom in the 9th month, only a few weeKfl early* The means of 
the D.Q.'a are: 7-months, 107,9; 0-months, 105.16; 9-months, 111.7, Obviously 
the birth weight la a much mors important factor than the probable length of ges- 
tation. 

Quantitative analysis of these data, then, showed the following facts In re- 
gard to these healthy, prematurely bom children: 


lm The total distribution of D,Q. scores was normal, and of the same range 
which might be obtained among a group of children bom at term. 
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2. The mean of the D.Q. scares of the chil- 
dren he low 6 months of age waa alight ly bolovi 
the range for healthy, normal, full tern chil- 
dren. The mean of the scores of ohlldren between 
5 and 9 months of age was average. From 9 to 1 2 
months there was another rise in the mean for 
this group. Thereafter the fluctuations did not 
appear large enough to be of any significance. 


3, There was a low positive correlation be- 
tween the birth weight end the developmental 
quotient within the first two years. Further- 
more, the mean of the D.Q, j b for children hav- 
ing birth weights of 2000 gma r or lees waa con- 
siderably lower than that for children whose 
birth weights wore over 2000 gms. 


4. The mean D.Q. for the children born only 
a few weeks early was slightly higher than that 
for the 7- and 0-months babies, but considering 
the uncertainty of this classification and the 
email number of cesob in each group, this did 
not appear to be significant. 

Even more interesting than the quantitative 
aspects of this study were the qualitative fea- 
tures, which were brought out with especial 
clarity by the use of the Vienna scale. The graphic profiles and a statistical 
analysis of the relative frequency with which teat a viere passed in the different 
dimensions have been used to demonstrate the peculiarities found in this group. 

The number of plus and minus scores for each test was reckoned. For each 
child only those successes and failures within the range where both occurred were 
counted, Table 2 shows the result of this summary. Column 1 gives the testing 
dimensions found in the Buhler-Hetzor testa. Column 2 shows the number of single 
testa &lven in this dimension. There are not the same number of teste In each 
dimension of the scale, hence the wide differences m the number given. Column 3 
shows the number of tests passed, and Column 4 the percentage passed of the total 
number of tests given in that dimension. 

Figure 3 shows in graphic form the percentages given in Column 4 of Table 2. 

The fact that sensory reception stands first may be only an Indication that 
the responses to these tests require less motor control than do those in the 
other d linens lone. 

Closer analysis showed further specific retardations, Certain testa were 
failed especially often. These are shown In Table 3. Column 1 gives the test 
dlnension; Column 2 gives the division within this dimension,' Column 3, t ho series 
number designating the month of life within vfrilch the test occurred; Column 4, the 
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Figure 2. Distribution of 
developmental quotients in suc- 
cessive age groups of 42 pre- 
maturely born infants examined 
by tha Bilhler-Hetzer testa. 
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table 2 

Nirnbar of tests given, number end par cant age passed, and 
number and percentage failed in each dimension. 


Dimensions 

Sensory reception 
Dodlly movement a 
Social responses 
Learn inc 

Activity with mater Lais 
Mental production 


Total 

Total 

Percentage 

tests 

tests 

of tests 

given 

passed 

passed 

133 

101 

76 

290 

133 

45 

164 

103 

63 

210 

144 

66 

113 

60 

58 

101 

45 

45 



Figure 3* Percentage of testa passed in each 
dimension of the Buhlar-Hetzer Infant scale by 42 
prematurely bom infants, 


test number within this Berieaj Column 5, the response required for passing the 
test; Column 0, the total number of times this particular test was given and Col- 
umn 7, the number of times that It was failed, Column 0 gives the ago range of 
the children who failod the teat. The aeries numbers correspond to the month of 
life age of the child up through Series VIII. After that more than one month is 
included in the test series, SerleB XX includes the period from IS to 15 months 
of age, and Series XIII, the period from 18 to 24 months. Taking for an example 
Test Z in aeries XI, which requires the bodily control necessary for standing 
alone, the table shows that of 11 children between the Uth and mti month of 
Ufa who were gi-ven this teat for the first quarter of the second year, 10 failed 
to pass it, AU ol those children had paaaod other tests in this series, or this 
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Tests usually failed when occurring within the test range o 1 the child. 
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Dimension 

Division 

Series 

Test 

Requl renant 

Times 

given 

Times 

failed 

Age 

range 

monthB 

Bodily 

movements 

Bodily 

control 

1 

9 

Lifting head 
when prone 

4 

4 

2nd -4th 

H 

h 

IV 

6 

Lifting head 
and shoulder a 
when prone 

4 

4 

4th 

H 

H 

IV 

7 

Moving arms 
and legs 
when prone 

4 

4 

4th 

H 

Overcoming 

hindrance 

VII 

4 

Freeing self 
from cloth 
over head 
when prono 

6 

6 

5th-10th 

II 

H 

VIII 

2 

Freeing self 
from cloth 
over head when 
sitting with 
support 

0 

6 

7th-10th 

n 

Bodily 

control 

XI 

2 

Standing 

alone 

11 

10* 

llth-mh 


it 

XIII 

1 

Climbing onto 
a chair 

11 

11 

15th- 19th 


*Seven of these failures wore by children 14 to 16 months old. 


failure would not bo counted hero, since it would be considered above tho range 
of possible success for this child. 

These Bpoclflc tests in the dimension of bodily movements were given, altogeth- 
er, 50 times, and failed 47 times , or 95 per cent of the times that they were 
given. Inspection shows that they all Involve postural control, particularly con- 
trol of the head in the early months, later In locomotion. No grasping tests ap- 
pear. The developmental profiles wars used to convey a graphic Impression of 
each child's relative success In the different dimensions. In the blanks used by 
the Psychological Institute, the space between the horizontal lines represents 
the age period of the teat series. On the vertical line a, tho tests within this 
period in the dimension indicated ore represented by small circles, One counts 
the number of tests passed by the child and places him at the corresponding level 
in each dimension. 

The developmental profiles drawn from these cases showed only one trend persist* 
ent throughout the series, This was the upward slope from tne dimension of bod- 
ily movements to that of social responses, in the 42 cases, there were only 5 
instances of a downward slope, 10 of a horizontal line, and 27 of tho upward 
slope, No other trend so consistent could be shown. 


In the 4th month the tendency was for children to score at average in sensory 
reception, considerably below average In bodily movements, and at average or abovk 
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in the other dimensions, In the 6th and 7th months , the three caaea plotted wore 
below average In the dimension of sensory reception and about average in bodily 
movements. Why they should have fallen below the average In sensory reception at 
this age level is not clear, Reference to the teste shows, however, that the ma- 
jority of the tests of bodily movements at this level involve grasping , and con- 
sequently allowed these children to score better than at other levels. In fact, 
the degree to which bodily movements were retarded varied from age group to age 
group. At the periods when the major forward steps in postural control should 
appear (sitting alone: 9th month; standing alone and walking: first half of the 
second year) the greatest retardation is demonstrable. 

With the exception of the first two dimensions there appeared to be ae wide 
Individual differences among these children as among children horn at term. In 
every age period the deviations above and below the average in social responses, 
learning, and aotlvity with materials balanced each other, making the midpoint of 
each distribution fall near the midpoint of the Ufa age distribution, 

The manor leal analysis shovied that the percentage of teat a pasaod in the dimen- 
sion of mental production was &b low as that In bodily movements, This does not 
show clearly in the profiles. However, in the majority of age groups the range 
of distribution of the scoreB in mental production waa narrower than in the three 
preceding dimensions, and in two groups (Profiles 6 and 9) the whole distribution 
fell below the group range in life age. 

QUALITATIVE NOTES 

During the observation period, the examiner made notes as to the quality of 
the child's behavior. These notes were classified under twelve headings, which 
were defined as follows; 

1. Passive; lack of bodily activity in response to stimuli usually calling 
it forth. In babies 1 to 4 months old, the stimuli were mainly change of bodily 
position. In older children the stimuli were mainly the test materials. 

£, Active*. Sustained activity, whether vigorous or quiet. 

3. Positive reactions: acceptance of and approach toward materials or per- 
sona. 

4. Negative reactions: continued refusal of materials and social advances, 

5. inhibited: hesitancy and tension in the acceptance of materials or social 
advances, usually overcome after better acquaintance with the situation. 

6. Socially independent: friendly, but social stimulus not necessary for con- 
tinued contented activity, 

7. socially dependent: Social stimulus preferred to materials ami needed for 
contented activity. 
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a, RGsponalve to social advances: friendly when social stimulus is presented. 

9, nalcca social advances: smiles, vocalises j offers toys^ or otherwise Ini- 
tiates social interchange. 

10. unresponsive socially: seems unaware of other Individuals. 

11. Affective reactions strong: strong crying When displeased; strong activi- 
ty, motor or vocal, when pleased; strong tensions In temper or fear, and the fre- 
quent occurrence of these responses, 

12. Affective reactions moderate: absence of the above displays. 

The distribution or the cases under these heading is given In Table 4. In a 
number of cases observational notes were lacking: consequently the number of 
cfiees under the categories of opposites do not total 42. 

Of the 14 babies described as passive, 7 were the first 7 casea, i.e, the in- 
fante loss than 4 months old. The other 7 &Te distributed throughout the remain- 
der of the group. 


'TABLE 4 

Quality qf response during the examination period. 


No, of 

Quality cases 

Passive I4 

Active.., ,, 2,0 

Positive reactions 35 

Negative reactions e 

Inhibited 4, 

Socially independent la 

Socially dependent. 19 

Responds to social advances 16 

tfahoa social advances , 21 

Does not respond socially 3 

Affective reactions strong 15 

Affective reactions moderate 25 


APPEARANCE 

PecullarUiea In the appearance ai tlw child at the time of the examination 
were noted when present. Those aro listed m Table 5. 

in 20 cases, no peculiarity was present, The birth weights of these averaged 
2147,4 gma, 

a 90 soma peculiarity m the child 3 a appearance was recorded, Tlie 
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TABLE 5 

Peculiar It lea of appearance found among 42 prematurely born infanta. 

No. of 


Peculiarity cases 

Hoad slightly flat in back 3 

Head very flat in back 5 

Head asymmetrical: pushed right,. 2 

pushed left 3 

b\imp in back „ 3 

groove in back r . t 1 

Head appears very wide above ears 5 

Forehead high and prominent 3 

Eyes prominent 3 

Skin puffy under eyes 4 

Anxious expression 2 


birth we i gilts of these cases averaged 1617,4 gms. 

Nine of the 14 cases mentioned above occurred among the 21 children examined 
in the first year of life; 7 in the 21 cases examined In the second year of life. 

SUMMARY 

1. Forty-two healthy ' prematurely bom infanta were examined by means of the 
Buhler-Hotzer infant scale. Hospital records, protocols of spontaneous activity 
and observation notes furnished further information concerning each child. 

2. Quantitative analysis of the tests showed that these infants lagged behind 
the average for children bom at term up to five months of age, but scored within 
average limits thereafter, 

3. There was a low positive correlation between birth weights and developmen- 
tal quotients, 

4. Qualitative analysis showed these children to be retarded, on the average, 
in postural control up to 18 months of age, and no children older than this were 
tested . 

5. The personality traits predominating in the group v/ere: positive reac- 
tions, dependence upon social stimulus and response, and rather moderate affec- 
tive reactions. The moderate affective reactions may reflect a typo of passivity 
not Included in the "passive" classification as defined In this grouping. As a 
whole, they were gentle babies, 

6. Children whose birth weights were below 2000 sms. wore more likely to show 
some peculiarity of appearance, persistent Into the second year of llfo, than 
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thoBo whose birth weights wars above 2DOO gw. 

CONCLUSION 

TUB above results a^ea in the main with the findings of Looft, Comb erg, 

Barteime, and others who found that prematurely horn children catch up with chil- 
dren horn at term in a relatively short time , providing they are ^healthy, This 
is aonawhac dependent upon the birth weight of the child. The Buhler-itetaer teafce 
demonstrated the normal general develofment and made possible analysis of the 
qualitative aspects ol their performance in a definite manner. Tha results of 
this analysis are in agreement with Geaell'a findings only In bo far as he postu- 
lated that the prematurely born might he more advanced, in sensory reception and 
in social TseponBes than in some otheT dimensions. 
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A RATING SCALE OF THE VIGOROUSNESS OF PLAY 
ACTIVITIES OF PRESCHOOL CHILDREN 1 


EVAL1NE fales 
problem 

Within recent years the play of preschool children has received considerable 
attention from Invest 1 gat ora. Moat of the studies have been concerned with play 
interests of children as observed by choice of materials and length of time spent 
with materials in a free play situation. 

The vigorousneos of the play activity has sometimoe teen Judged on the basis 
of the type of equipment used, but there has nevor boon any very objective and 
accurate method of measuring tno vlgorousneas of play. It was the purpose of 
this study to make a rating scale fey which the vigorousness of preschool chil- 
dren's play activities could be measured and then to apply this scale in studying 
sax differences, The study of sex differences will be reported In a later arti- 
cle. 


THE RATING SCALE 

It was decided to construct a rating scale of the vlgorousness of preschool 
chlldron'a play activities by using the mean opinions of expert judges, This 
method la frequently used in making quality scales and gives rather high consist- 
ency aa YrtB&sure.d by the correlation between the judges' ratings . 

The List of Activities 

A detailed list of children's activities in the preschool play situation was 
compiled on the bagia of careful observation and diary records. When taking the 
diary records, the observer took care to Hat a new item when the apparent vig- 
orousness of an activity changed. Thus, riding a tricycle slowly on the lawn la 
a different activity from riding It slowly on the pavement, In this my the scale 
permits great differentiation. No Items relating to routine activities such as 
removing wraps, having orange juice, etc, were Included m the list. 

The final list of play activities contained 651 Items. It was mimeographed 
and cut apart so that each Item was on a separate slip of paper, to facilitate 
sorting arid arranging according to vigorousness. A set of Items was sent to each 
judge with a chart for recording the results, together with directions asking him 
to place the activities In fifty groups with respect to their vlgoroiisness for 
nursery school children, putting the most vigorous activities in Group 50 and the 
least vigorous in Group 1. In comparing vlgorousness the judges were asked to 
consider each activity as engaged in for tho some period of time. 


1 Thla a bucly o rig Inn tod at Kllla ColHgo. CuiylcuiouroiM' ’/ork liiin betju f binc ni the Iowa 
CKld Welfare Ron enroll Scntl>n, S Ln to Un ' vor.n L ly of I own, iowi City, Iov/n . 
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fhe Judge 9 

Tho exporlfl»nt«p choso tliirty-two iudgsa who through their training and expe- 
rience should be competent to rate these activities with the minimum amount of 
error. Arranging the G51 activities into fifty groups according to their vigor- 
ous^ la 0 task which takes from ten to sixteen hours. Results were received 
from thirteen judges. The ratings of three were discarded because two had not 
completed the ratings and one had not understood directions. 

The ten judges whose ratings 'wcts finally used consisted of three psycholo^r 
pro! sb sons whs> familiar with the, ode preschool supervisor,, one 

instructor in physical education who was acquainted with preschool activities, 
and five gradate students taking work in preschool education. AH were well 
qualified to rate the activities, 

Treatment of the Results of the Judges 

The rat Inga of the judges were tabulated and averaged. For each Item on the 
scale the near group number repro s anting the vlgorousneaa level In which the ten 
judges had placed the activity was considered the vigorouBneas of that activity. 
Since the number of itema rated and the number of categories was the same lor the 
ten judges, was not necessary to change the vigorousneas ratings from terms of 
ralntlve position into measures of unit of amount, 

Taking into consideration the probable differences in step Intervals between 
the vigorousness levels on the scale by convert mg the per cent oi time each 
Item was rateh more vigorous than each other Item into probable error differences 
between the Items would make the scale a little more accurate, but the vast 
amount of tlmo that this would take did not permit this. Treating the step in- 
tervale as If they are equal probably has such a random effect that it does not 
seriously influence the results. 


Distribution Qf the Activities According to Vlgorougneas 

The activities when grouped according to vigorousness tend to form a normal 
distribution when the results of the ten Judges are used, though the distributions 
ol the Individual judges show considerable variation (Figure 1). 

Agreement of the Judges 

In order to mi the consistency of the judges in rating the activities, the 
coefficient of correlation was found between the wean vlgorousness ratings of five 
of the Judaea against the ratings of the other five on all ol’ the activities 
This coefficient of correlation wan .90, which sh<ms that the judges agreed high- 
ly In their rntlnga, b 


(JaQ_of b he Rating Scale 


^«J h L r ! tl ? e ^° ala W53 US8d t0 0laaslfy the 'iata, consisting of detailed diary 
or nc « ng each activity in which a child engaged, together with the number 
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Figure 1. Distribution or the 651 Activities Into Vigorousness Levels as Bated by the Mean of the Ten Judges 
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of seconds spent at the activity. The diary records woro classified by takln 6 
each item in the record, finding Its duplicate on the ratine scale, and multiply, 
mg the number of seconds spent as shown on the record by the vlgorousnesa of the 
activity as Indicated on the scale. This product was called the multiplied score, 
and the sum of the multiplied scores divided by the number of seconds represented 
was the vlgorousnsss score, Dividing the sum of the multiplied scores by the num- 
ber of seconds makes it possible to compare vlgorousnesa scores obtained from ob- 
servations of different length. The vlgorousnesa score can also be compared with 
Individual ltoina on the scale. However, in doing this It must bB kept in mind 
that the child took part In activities both more and less vigorous than tne mean 
score, probably participating over a large range of vigorousness levels. 

Following le a short seoiple of a child's record representing one minute of ob- 


servatlon 

which hag been classified: 




Item 


Time, 

Corrected 


Multi- 

Num- 

Activity 

Sec- 

Multi- 

Vigor- 

plied 

ber 


onds 

plier 

ousneaB 

Score 

569 

Walking, carrying 






ball 

8 


30 

160 

436 

Sitting on ball 






balancing 

7 


13 

91 

537 

Standing 

2 


5 

10 

580 

Walking 

3 


16 

64 

560 

Running 

3 


33 

66 

669 

Picking up ball; 
walking, carrying 
it 

4 


30 

80 

33 

Climbing up the 






Bt&pa of the slide 
one step at a 
time carrying 
ball 

7 

11 

31 

341 

53B 

Standing at top of 






slide while ball 
rolls down chute 

3 


10 

30 

69 

Rapidly climbing 






down the chute of 
the slide 

5 


37 

106 

5G0 

Running 

11 


35 

353 

508 

Walking 

18 


18 

144 


The list of activities of the rating scale could be presented in one of tvio 
waya. The activities could be Hated in their vlgorousneas levels or they could 
be listed in catsgorles according to the type of activity, with the vlgorouBness 
score for each item. Although the first order or preaentation Is of interest be- 
cause It la easy to see Items In their comparative vigorousness, tho latter order 
of presentation la neceaeary In order to make the list of Items usable as a rat- 
ins scale. F 0r this reason the list le presented in this way 
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Reliability of the Rating Scale 

In ordBr to determine the reliability of the scale, two experienced recorders 
took data simultaneously. Thirty- four five -minute observations were made. Al- 
though the records taken by the two observers showed discrepancies, when they 
were classified by the rating scale and vlEorousness scores were found the corre- 
lation between the scores of the two observers was .98 ± .006, 

Corrected Multipliers 

There is a certain type of item which cannot be scored in the manner Just de- 
scribed — those activities which are self -11ml ting and more vigorous the less 
time that It takes to complete them, In this case, It would obviously be wrong 
to multiply the tune by the vigorousness because tho multiplied score would be 
greater the Blower the activity. The following example, item 576, walking up 
stairs one step at a time, makes this clear: 


Time , 


Multi- 

Sec- 

vigor- 

plied 

onds 

OU 011633 

Score 

6 

23 

138 

6 

23 

115 

4 

23 

92 

3 

23 

69 

2 

23 

46 


If a ohlld took six seconds to walk up the stairs, his total vigor ousnoss for that 
act would seem to be three times as great as If he had gone up the stairs In two 
seconds, a performance which obviously would be more strenuous. For these items 
It was decided to use a system of reversing the time, that is of tabulating all 
of the time which it took to complete an act, reversing it, and in each case mul- 
tiplying the vigorousness not by the time but by a corrected multiplier obtained 
by reversing the time. All of the records, two forty-minute observations for each 
of thirty-two children, woro used in this tabulation, Below la an example of this: 


Time, 

Time 

Vigor- 

Multi- 

plied 

Second^ 

Reversed 

ousness 

Score 

G • 

2 

23 

46 

5 

3 

23 

69 

4 

4 

23 

92 

3 

5 

23 

115 

2 

6 

23 

136 


This system of direct reversal, however, proved to make too great a correction. 
For this reason multi pile re were arranged which would still make the multiplied 
score greater the less time the activity took, but not as much greater as the 
simple reversing made it. This was done by finding the median actual time for the 



falejs: vioorousness of puy 


SO 

activity and establishing corrected multipliers around It, the multiplier bsccm- 
me greater as the actual time decreased. To do this It waa necossary to do a 
great deal of experimenting In order to get the multiplier appropriate. The cor- 
rooted multipliers were tested by multiplying them by the vlgorousness of the ac- 
tivity and comparing the product with multiplied scores o I other activities en- 
gaged in for the sane number of seconds, The Intervals between. the corrected 
ti pliers become greater &b th.6 time gets smaller because a difference of one bbc- 
ond le more significant in short time periods than in long periods. Following i B 
an example; again Item 576, walking up stairs one step at a time, is used; 



Corrected 


Multi- 

Time, 

Multi- 

VI gor- 

plied 

9&conds 

plier 

ousnesB 

Score 

6 

3 

S3 

69 

5 

3.6 

S3 

eo.B 

4 

4 

S3 

93 

3 

4.5 

23 

103.6 

2i 

5 

S3 

U6 


These corrected multipliers are valid only If the same unit of work Is finished 
in each case, In cases where this is not bo, It Is necessary to know what propor- 
tion of the activity has been completed and to maKe a correction accordingly. 

This Is discussed later. 

For Borne of the activities which need corrected multipliers there are few data 
in the diary records. The multipliers for these were made by consulting the tine 
and the multipliers for similar activities which have more data. 

Of the 651 activities on the rating scale, there are 113 which are undoubtedly 
the type which require corrected multipliers. Besides these there are 154 which 
had to be considered very carefully beforB a decision could bo made. Each of 
these Items was questionable for one of the following reasons: 

1, Although the activity was self-limiting, it was seldom completed 
before the child went to something else. 

S. Tha factor of gravity caused acme question. For example, in climb- 
ing down the chute of the slide, is It more vigorous to go fast or 
slowly? 

3, The time interval did not vary enough to make corrected multipliers 

of any value, as In jumping, kicking, and throwing* 

4, The activity was apparently more difficult the more alov/ly It was 

done (chinning), 

Each one of the questionable items was considered carefully and a decision 
made as to whether it should have corrected multipliers. It was decided that for 
ninety-seven of these Items thla would be necessary. 
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Special Problems In Making the Table a of Corrected Mult 1 pi i era 

In making tlie tables of corrected multiplier a same special problems arose, 

1, Some of the activities are stated In each a way that they include two ac- 
tivities, perhaps of different vigorousness. Only the ones for which we have 
data in the diaries need bo considered, Following are these items: 

1 Climbing up and down one step of the Jungle gym 

2 Climbing up and down two or more steps of the Jungle gym 

159 Climbing in or out of sand box 

324 Climbing In or out of wagon 

607 Climbing on or oil 3awhorsa 

608 Climbing In or out or packing box 

609 Climbing on or off packing box 

610 Climbing on or off fence 

611 Climbing, up and down aide of porch 

612 Climbing on and off window sill 

614 Climbing on and off chair or piano bench 

In Items 159 and 608 both parts of the activity are practically identical in vig- 
oroiisness, so these were treated in the some way as any other activity with cor- 
rected multipliers. For items 1, 2, 609, and 612 a different system was uaad. 

It fleams quite probable that the climbing down in these activities is less vigor- 
ous than the climbing up* The data were taken In such a way that separate times 
were recorded for each part of the activity, that la, climbing on the packing box 
was recorded separately from climbing off in item 609. In these caseB the times 
were tabulated separately for each part of the Item and separata tables of re- 
versed multipliers were made for each part. The median for climbing on was great- 
er than for climbing off, so that although the same vigorousness was UBed, the 
total multiplied scorB for climbing on in a given length of time was greater than 
for climbing off in the s Ernie length of time. For Items 607, 610, 611, and 6 14 It 
was not necessary to make separate tables for each part of the activity because 
in practically every case both parts of the activity were carried out when one 
was begun. 

2. In the vigorousness scale some of the activities are broken up to moke two 
separate items, one for doing the act slowly and one for doing It rapidly. For 
example : 


Item 



Num- 

Activity 

Vigor- 

ber 


ousness 

94 

Slowly walking up incline board 

32 

95 

Rapidly walking up incline board 

33 


These two items have different vigorousness scores. After tabulating the time 
taken for completing these activities, thers was the question of determining the 
dividing point between doing the act elowly and doing It rapidly. It was decided 
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1-0 dlvlds It Bt the median, using the vigorousnefla aoore for doing the activity 
slowly ror all time awe the »adlan and for doing It rapidly for all time beK*, 
Then the problem arose whether to correct all ol the multipliers by reveraing 
around the median or to reveres around the median for completing the activity 
rapidly and that for completing it slowly. After having tested each method, it 
seemed more satisfactory to do the former, It waa necessary to make a change it 
the series of corrected multipliers at the median in order that there would net 
be too great a difference between tha multiplied scored oi the alov/eet of the 
rapid tiroes ajid tha most rapid of tha slow tinea, 

3. In e few cases the child only partly completed a self-limiting activity, 

In these oases the experimenter need the multiplier which would be appropriate if 
tha child had Completed the activity at about the same rate of speed. If the 
child walked halfway up the stairs in three seconds , for example, the corrected 
multiplier which goes with a lx seconds was used. 

4. Several times activities which ordinarily would be reversed were made con- 
tinuous by the children. For example, a child climbed up the fence, part way 
down, up a little way, than down again, continuing fence climbing for some time 
but not completing the activity of "climbing up the fence J ‘ before climbing Gcwn. 

In cnees like this, the real times were used rather than the corrected multiplier 
as if the Items were the kind that should not be iweraed. 

In a f&w casas children tried to complete an activity far some time without 
succeeding, For example, a child tried to climb onto a large packing box but 
could not do so. In eases Ilka this, also, the times were not corrected but the 
item was treated as one of the nonreveraible Kind, 

Or tha 651 activities on the rating scale, 205 are the type which apparently 
need corrected multiplier a. Only fifty-six of these items appear in the diary 
records, Theae appear 1,033 times and represent a total of 5 per cent of the 
total time covered by the records. The method of corrected multipliers la not 
ae objective aa tha other aspects of tha rating scale and may not be entirely ac- 
curate, but thee© items represent such a small proportion of the total time that 
the efiect is probably very small. 

At end or the article are the tables of corrected multipliers which were con- 
structed. Ilany of the activities which needed correction are not represented 
.tore, but they apparently appear infrequently in children's activities. If any 
of them should appear in subsequent records, the experimenter who analyzed the 
data would have to correct the multiplier as well as possible following the meth- 
od used in this study. On the rating scale, the items v^hich need corrected mul- 
tipliers are marked with an ast&rlsK. 

THE SUBJECTS 


The subjects of this study V{QTe thirty-tv^ children, sixteen boya and sixteen 
Bra, paired ae nearly as possible according to chronological age. There were 
not enough children available to maico it possible to consider mental ages and 
Q e n max ng the pairings, The subjects ranged In chronological age from 24,0 
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months to 64.0 months with a moan of 39.9 months. The mental aces ranged from 
22.3 months to 61.5 months with a mean of 46,9 months. No intelligence test was 
obtained on three pairs ol children. 

Cases were taken from four different pro schools in order to have as unse leered 
a group as possible . Seven pairs were taken from the Mills College preschool lab- 
oratory. The children were from American homos of above average social status. 

Six pairs were taken from the Institute of Child VlelfaTB in Berkeley and represent 
professional families. Two pairs were Italian children, and one pair consisted 
of Russian twins , all of them from philanthropic preschools of the Golden Gate 
Kindergarten Association, These children came from homes of low economic status. 

THE DATA 

Diary records were taken with the aid of a stop watch, indicating each activi- 
ty engaged in by the child and the number of seconds spent at the activity. The 
experimenter took the records of twelve children, and two graduate students who 
were trained to make the observations took records of the other four pairs. Tak- 
ing the records accurately necessitated great familiarity with the list of activ- 
ities and experience In making the diaries with the aid of the atop watch. 

Since the records were made in order to investigate sox differences, time was 
equated. Both children of each pair were observed on two conaecvitlve mornings at 
alternate times — either during the first part of the morning or during the lat- 
ter part. That 13, if boy A was observed during the first part of the morning 
on one day and girl A during the latter part, on the following day girl A would 
be observed first and boy A later. 

Each observation was from fifty minutes to one and one -half hours in length 
depending upon how much it was interrupted by adult suggestion, All items which 
were affected by adult suggestion were eliminated from the record. 

SPECIAL PROBLEMS IN CLASSIFYING DATA 

The diary records were classified according to Lhe rating 9cale as already de- 
scribed, There were a few Items in the data which were not found in the rating 
scale. Most of these could be classified approximately. The items in the scale 
used as the classification were so similar to those in the diary that it is doubt- 
ful that inaccuracy resulted. Following are a few examples of the act iv It lea 
which were only approximately classified. 

Item In Record Classified 


Climbing along bar 
Climbing onto stump and orf 
Climbing onto back of bench 
arid off 


Going across on Jungle gyni 
Climbing onto large packing box 
Climbing on and off of large 
chair or piano bench 


Fifty-nine different activities, appearing 276 times and representing 3,093 
seconds or 2 per cent of the data, were approximately classified. 
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If an Item in the diary record could not be classified even approximately on 
the rating scale, It was discarded. Forty-two different items appearing loi 
times in the diary and representing 1,491 seconds or .9 par cent of the total 
time were dlscardod because they could not be claselfled. 

Forty minutes wore retained for each of the two records on each child except 
ip the case of girl D ; whose first hour of observation was 5 minutes, 47 aeconde 
short , 


VIGORDUDNESS OF CHILDREN 

A final vigorousnosa score waa obtained for each child, These scores ranged 
from 7,32 to 20,77, the mean being 13.20 with a standard deviation of 3.07. This 
shows a large variability In the vigor ousn&BB of the children. 

RELIABILITY OF THE DATA 

In order to determine whether two forty-minute observations are enough to give 
reliable scores, correlations were found between vigoroueneas scores of the two 
forty-mlnute periods of observation, Correlations between the first hour and the 
second hour observations were .35 for the boys and .15 for the girls. Correla- 
tions between Observation I and Observation II were .36 for the boys and .15 for 
the girls. These are vary low correlations and show that there is not only great 
variability among the members of the group but that each child varies from day to 
day In the vigorousness of his activities. 

These very low correlations suggested that two forty-minute periods are not a 
large enough sampling of time to obtain reliable results. On the other hand, 
there was a possibility that the large variation from one day to the next might 
be much influenced by a child participating in one activity for a long period of 
time. For this reason correlations were found between the odd and the even five' 
minute periods throughout the entire eighty minutes of the observations. 

For the boys this correlation was .79 ± .09 and for the girls It was .87 + .06, 
For both together It was .05 ± *C6. When the correlations were corrected by the 
Spearman-Brovm f ormula, they became .88 for the boys, .93 for the girls, and .92 
for both. Those ar& high correlations and indicate that the mean vigorousness 
scores obtained in this study are reliable. 

The results of these correlations also shew that forty -minute samples are too 
long and ere likely to be influenced unduly by the possibility of a child staying 
at one activity during much of thB observation period. The method of repeated 
short samples in taking the data would be more reliable. The correlations shown 
above Indicated that high reliability can be obtained by sixteen five-minute ob- 
servations even though they are made on two consecutive days, with each half of 
the observations being consecutive, 

SUMMARY AND CONCLUSIONS 

1. Using tho method of expert Judges, a rating scale of the vlgorousnoss of 
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the activities 01 preschool children was constructed, The scale consisted of ac- 
tivities ranging in vlgcronsness level from 1 (not at all vigorous) to 40 (very 
vigorous). 

2. The iudgaa agreed rather highly in rating the activities according to vig- 
orougnose. The correlation between tile mean ratings of half of the judges against 
those of the other half waa ,90. 

3. The reliability of the rating scale lg high. The correlation between the 
vigorousness score a obtained from thirty-four consecutive five -minute observations 
made by two recorders Independently though simultaneously was .90. 

4. The data consist of detailed diary records taken with the aid of a atop 
watch, Two forty-minute observations were made on thirty-two preschool children, 
sixteen boys and sixteen girls paired as to chronological age. When these obser- 
vations were classified according to the rating scale, It was found that the mean 
vigorousneas score was 13,28, 

5. Two forty-minute observations give reliable vlgorousness scores as meaeured 
by the correlation between odd and even five-minute periods, The correlation ifl 
.92 i .026 when corrected by the spearman -Brown formula, 

6. A study of sex differences in vigorousneas of activity of preschool chil- 
dren based upon the use of this rating scale will be reported later. 

It seems that this scale might be of value in further research. It would be 
interesting to determine the relationships between vlgorouenoes scores and such 
factors as body build, ascendancy or submission, motor control j or length of 
school attendance, 
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Iten 


F ALES * VIGOROUShESS OF P1AY 

SC/iLlC OF THE VIGOROUSNESS OF ACTIVITIES OF PREOClJOOL CHILDREN 
Activity ouaness kcUvit * 


Vigor- 

ousnees 


activities on the Jungle Gym 


1* 

Climbing up or down one 

22 

step of the jungle gym 

2* 

climbing up or down two 
or more steps of the 

29 


jungle gym 

3 

Going across on Jungle 

28 


gym 

4 

Going diagonally across 

29 


on Jungle gym 

5 

Going diagonally across 
and up or down on 



jungle gym 

31 

6 

S tending up on the top 
two of the Jungle gym, 
not taking hold of bar 



for support 

16 

7 

Standing o-n bar of Jungle 



gym, totting hold 

12 

Q 

standing on bar of jungle 
gym, tatting hold of bar 



on sane level 

11 

9 

balancing on stomach on 



bar of Jungle gym 

20 

io 

SI fctln? on bar of Jungle 
gym, tatting hold of bar 



ox bars above 

11 

n 

Sitting on bar of Jungle 
gym, tatting hold of bar 
or oars oh same level 



9 

is 

Crawling on hands and 



feet on jungle gym 

19 

13 

Hanging by both hands on 
bar of Jungle gym or 



other bar 

27 

14 

Hanging by both hands on 



bar swinging self 

32 

15 

flanging by both hands on 
bor being swung by gome' 


body else 

£0 

16 

Pulling self up when hang- 
ing by amis aa in chin- 


17 

ning 

36 

Ranging, by one baud on 



bar 

£7 

1G 

Hanging by one ha hd on 

19 

bar swinging self 

32 

flanging by one hand on 
bnr bolnp swung by 

SO* 

somebody pise 

29 

Turning somersault over 

21 

low bar 

32 

Walking around underneath 
Jungle gym, stepping 


over low bur 

26 


M*&yittes on SMrta 


22* slowly climbing up one or 
two steps of the elide 
one step at a time 
23* Rapidly climbing up one 

or two stops of the slide 
one step at a time 
-M* Slovdy climbing; to top of 
allde one et-ap. at a th*e 


22 

23 

26 


25* Rapidly climbing to top 
oi slide one step at a 
tine 34 

26* Getting to a so bond step of 
slide two steps at a 

time , 25 

27* Getting down from the 

second step of the slide , 
two ateps at a time 24 

20 * Slowly climbing to top of 

slite two step's at a 27 

29* Rapidly climbing to top of 

slide two steps at a time 34 
30* Slowly cl Inbine up one or 
two steps of the slide 
one sten at a time carry- 
ing a light object, as a 
ball i doll, or block 26 

31* Flapidly climbing up one 

or two steps o t the slide 
one stop at a time carry- 
ing a light object, ae a 
ball, doll , or block 30 

32* Slowly climbing to top of 
gilds one step at a time 
cariTlng a light object, 
as 0 ball, doll, or block 27 
33* Rapidly climbing to top of 
slide one stop at a time, 
carrying a light object, 
as a ball, doll, or block 31 
34* Getting to second step of 
glide two steps at a time 
carrying a light object as 
a ball, doll, or block 30 

33 Getting down from the 

second step of the slide 
two steps at a time, carry- 
ing a light object as a 
ball, doll, or block S6 

36* Slowly climbing to the top 
of tho slide two steps at 
a ti&te, carrying a light 
object as a ball, doll or 
bloc* \b\ 

37* Rapidly climbing to the top 


of slide two steps at a 
time carrying a light ob- 
ject as a ball, doll, or 
block 36 

38* Slowly climbing down one 

or two steps of the slide 
one Step at a time 22 

59* Rapidly climbing down one 
or two steps of the slide 
one Step at a time 29 

40* Slowly climbing down from 
top of slide ona step at 
a time 27 

41* Rapidly climbing down from 
top of slide one step at 
a time 31 

4£* Slowly climbing dov/n from 
top of slide two steps at 
a time 26 


* Indicates items vahioh take correctGd multipliers 
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SCALE OF THE VIGOKQUSVIESS OF ACTIVITIES OF PRESCHOOL CHILDREN - Continued 


Item Activity 


Vigor- 

0USUQ3B 


Item 


„ Vigor- 

Activity cusviobu 


43* Rapidly climbing down 
from top of slide tv/o 
3 tepe at a time 39 

44* Slowly climbing clown one 
or two steps of slide 
one step at a time, 
carrying a light object 
as a ball, doll, or 
block 26 

45* Rapidly climbing down ono 
or two steps of slide 
one stop at a time, 
carrying & light object 
as a ball,dolljOr block 30 
46* Slowly climbing dovm from 
top of slide one step at 
a time carrying a light 
object, as & ball, doll, 
or block 26 

47* Rapidly climbing down 
from top of slide one 
step at' a time, cann- 
ing a light object an 
a ball, doll, or block 31 

40* Slowly climbing down 

from top of slide one 
step at a tine, carry- 
ing a light object as 
a bnll, doll, or block 28 

49* Rapidly dim bine dovm 
from top of slldo two 
steps at a tiue carry- 
ing a light object as 



g ball, doll, or block 

33 

50* 

Getting to a sitting 
position on top of 
slide and sliding dawn 



frontward 

23 

51* 

Getting to a sitting 
position on top of 
slide and sliding down 



backward 

20 

52* 

Getting on atorrach and 
sliding dovm slide 

21 


head first 

53* 

Getting on stoimch and 
sliding down slide 

21 


feet first 

54* 

Getting on back and 
sliding down slide 

23 


head first 

55* 

Getting oil back and 
sliding dovm slide 

21 


feet flrat 

56 

Getting to a sitting 
position on top of 
slide and sliding down 
frontward, holding self 
back with hands and 



feet 

24 

57 

Getting to a sitting 
position on top of 
sli de and sliding down 
backward, holding self 
back with hands and 



feet 

24 


59 Getting on stomach and 

sliding down slide head 

first, holding back 

with hands and feet 24 

59 Getting on stomach and 

slidinG down slide feet 

first, holding self 

beck with hands and feet 24 

60 Getting on back and slid- 

lng dovm slide head 
first, holding flelf back 
with hands and feet 25 

61 Getting on back and elid- 

ing dovm. elide feet 
first, holding Belt back 
with hands and feet 25 

62* Slowly climbing part way 
up the chute of the 
slide when it la slippery 24 
63* Rapidly climbing part way 
up the chute of the allele 


when it Is slippery 36 

64* Slowly climbing all of 

the way up the chute of 
the slide when it Is 
slippery 35 

65* Rapidly climbing all of 
the why up the chute of 
the slide when it lg 
slippery 41 

6G Slowly climbing part way 
down the chute of the 
slide v/hen it is slip- 
pery 37 

67 Rapidly climbing part way- 
down the chute of the 
slide when it is slip- 
pery 35 

00 Slowly climbing all of 
the way down the chute 
of the slide when it la 
slippory 36 

69 Rapidly climbing all of 
the way down the chut© 
of the slide when it is 
slinpery 37 

70* Slowly climbing part way 


up the chute of the slide 
when it is not slippery 
or when child hoc rubbers 
on 30 

71* Raoldiy climbing part way- 
up the ■'Vttite of the slid© 
when it in not slippery 
or when child has rubbers 
on 36 

72* Slowly climbing all the 
way up the chute of the 
slide v/hen it is not 
slippeiy or when child 
has rubbers on 31 

73* Rapidly climbing all the 
way up the chute of the 
slide when it is not 
slippery or when child 
lms mb bora on' 35 


* - Indicates items which take corrected multi pii era 
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SCALE OF THE VIOOROUSHESS OF ACTIVITIES OF PRESCHOOL CHILDREN - Continued 
am Activity ousnoss Item Activity ousr 


74 Slowly climbing part m y 
doV/n the chute at the 
Blldo when It is not 
slippery or when child 
has rubbers oh ^ 

75 * Rapidly climbing pert my 
down the chute ol the 
slide when It is not 
slippery or when child 
Has rubbers on 
76* Slowly climbing 1 all the 
way down the chute of 
the slide when it is 
not 9 lippery or when 
child has rubbers on 3 

774c Rapidly clilLbins all 

the way dovfli the chute 
of the slide vihen It is 
not Glippery or when 
child liaa rubbers on 3 

Activities using the Swings 

70 Sitting, swinging self 
slightly by pushing 
with feet 3 

79 sitting, swinging aelf 
high by pushing with 
feet 2 

90 sitting, swinging sail 
slightly using emus a nd 
back muscle rather than 
puehinG wl fch f ae t 
01 Sitting. swinging self 
slightly using am and 
back muacles and also 
pushing with feet 
B z sitting, swinging self 
hi&i using arms &nd 
back muscles rather than 
_ pushing self with feet 

03 Sitting, swinging self 

hi £h using am and back 
muse lee and also pushing 
with feet 

04 Standinci swinging e«lf 

slightly 

05 Steading, swinging self 

high 

06 Swinging empty swing by 

taking hold of it and 
walking buck &nd forth 

07 Swinging ervpty evnlng by 

pushing it 

06 Swinging child by taking 
hold of awing and walk- 
in g back and forth 
Swinging child by push- 
ing swing 

SO SittlriG in awing, turn- 
ing around snd around 
to twUt rope 

91 Sitting in svdng. balanc- 
ing as tvdsted rope 

untwists 


93 Turning empty swing; around 
and around, twisting the 
rope If 

93 Turning swine with child 
in it around and around 
twisting the rope % 

Activities Using Incline Board 

94-* Slowly walking up incline 

board 3 

9S* Rapidly walking up In- 
cline board ? 

96* Running up incline board 2 
97* slov/ly walking up incline 
board, carrying light 
object as ball* doll, or 
block i 

gB* Rapidly walking up In- 
cline board, carrying 
light object as ball, 
dell, or block 1 

99* Running up incline board, 
carrying small object 
as ball, doll, or block 
100* Slowly walking up incline 
board, carrying two or 
TAore small objects as 
ball, doll, or block 
101* Rapidly walking up in- 
cline board, carrying 
two or war a small ob- 
jects as ball, doll* 
or block 

102* Running up Incline board, 
carrying two or more 
small objects an ball, 
doll, or block 

lb£* Slowly Y*alkihfi up incline 
board, carrying rather a 
heavy abject as large 
block 

104* Rapidly walking up incline 
board, carry mg rather a 
heavy object as large 
block 

105* Running walking up Incline 
beard, carrying rather a 
heavy object as large 
block 

106* Slowly walking up Incline 
board carrying a heavy 
object as chair, table, 
or ironing board 

107* Rapidly talking up Incline 
board carrying a heavy 
object as chair, table, 
or ironing board 
106* Running up incline board, 
carrying a heavy object 
ag chair, table, or 
Ironing board 

109* Slowly walking down in- 
cline board 

11 C»* Rapidly walking down in- 
cline board 


* - Indicates items which take 


corrected multiplier a 
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Activity 


Vlgor- 

ouflnesg 


Activity 


Vieor- 

ousness 


Running down incline 
board 

Slowly walking down in- 
cline board , carrying 
a light object as ball, 
doll, or block 
Rapidly walking down in- 
cline board, carrying 
a light object us ball, 
doll, or block 
Running down incline 
board, carrying a light 
object as ball, doll, 
or block 

Slowly walking down In- 
cline board, carrying 
two or more light ob- 
jects as ball, doll, 
or block 

Rapidly walking down In- 
cline board, carrying 
two or more small ob- 
jects, as ball, doll, 
or block 

Running down Incline 
board, carrying two 
or more small objects, 
as ball, doll, or 
block 

Slowly walking down in- 
cline board, carrying 
a rather heavy object, 
as large block 
Rapidly walking down in- 
cline board, carrying a 
rather heavy object as 
large block 
Running down incline 
board, carrying a 
rather heavy object as 
large block 

Slowly walking dov/n in- 
cline board, carrying a 
heavy object as chair, 
table, or ironing board 
Rapidly walking dov/n in- 
cline board, carry Lag a 
heavy object as chair, 
table, or ironing board 
Running down Incline 
board, carrying a heavy 
object as chair, table, 
or ironing board 
Sitting on incline board 
and sliding down front- 
ward, helping self along 
with hands and feet 
Sitting on incline board 
and sliding down back- 
ward, helping self along 
with hands and feet 
Sliding dov/n Incline 
board on stomach head 
first, helping self 
along with hands and 
feet 


127* Sliding down incline 
board on stomach feet 
first, helping self 
along with hands and 
feet 24 

120* Sliding dov/n incline 

board on back head first, 
helping self along with 
hands and feet 23 

129* Sliding down incline 

board on back feet first, 
helping self along with 
hands and feet 23 

130 Rolling down Incline board 22 

131* Standing, Gliding down, in- 
cline board 27 

Activities on the Seesaw 

132 Sitting on seesaw inactive 3 

133 Sitting on seesaw making 

it go mildly 11 

134 Sitting on seesaw waking 

it go vigorously 23 

135* Climbing up seesaw 30 

136 PuBhing seesaw up and down 

when not on it, when 

other chi 1 dr on are on it 29 

137 Pushing empty seesaw up 

and dovrti 18 

13Q Standing, balancing on 

middle of seesaw when it 
is moving slightly 17 

139 Standing, balancing on 

middle of seesaw when it 
la moving vigor ouely 23 

140* Climbing onto middle of 

seesaw 25 

141* Climbing onto seesaw v/han 

It is low 22 

142* Climbing onto seesaw when 

it is high 32 

Activities on Climbing Rope 

143 Hanging on climbing rope 

with both hands 2d 

144 Hanging on climbing rope 

with one hand 26 

145 Swinging self on climb- 

ing rope by using feet 
to push 33 

146 Hanging on climbing rope 

being swung by some- 
body else 22 

147 Taking hold of climbing 

rope and walking about 10 

140 Taking hold of climbing 

rope and running about 32 

Activities on Oar** 

149* Turning somersaults front- 
ward over bflr 37 

150* Getting on top of bar and 

sitting 23 


* - Indicates items which take corrected multt pliers 

** - See also items Included under Jungle gym 
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Item Activity 


Vigor- 

oneness 


I tom 


Activity 


Vigor- 

ousness 


151 Getting on bar balancing 
on stomach 

Actlvitlea in Sand Box*** 


152 Sitting in outdoor sand 

box playing quietly 5 

163 Sitting In outdoor sand 
box playing rather vig- 
orously, aa digging and 
pushing sand about 
strenuously 

154 Walking about in outdoor 
sand box, stooping pick- 
ing up things, etc. 17 

165 Standing by indoor Band 

box, playing quietly 10 

150 Moving quickly around or 
otherwise playing vig- 
orously at indoor Band 
box 19 

157 Standing on edge of sand 

box 10 

158 Walking on edge of send 

box 21 

169* Climbing In or out ol 

sand box 17 

160 Squatting in aand box 

playing quietly 7 

161 Squatting In sand box 

playing more vigorous- 
ly ag digging and push- 
ing sand about strenu- 
ously 13 


Activities on Walking Board 

162 Balancing on walking 

board 15 

163 Walking and balancing on 

walking board 20 

Activities on Kiddie Kar 
or Tricycle 

104 Bit ting on tricycle or 

kiddiB k&r, inactive 3 

165 Sitting on tricycle or 

kiddie kar, making it 
move back and forth 
slightly a 

166 Riding slowly on tri- 

cycle or kiddle kar on 
floor or pavement, UBing 
pedals 25 

1Q7 Riding rapidly on tri- 
cycle or kiddie kar on 
floor or pavement, using 
pedals 33 

168 Riding slowly on tfri- 

cycle qt kiddie kar on 

hard ground, using 

pedals 27 

169 Riding rapidly on tricy- 

cle or kiddle kar on hard 
ground, using pedals 32 


170 Riding slowly on tricycle 

or kiddle kar on lawn, 
using pedals 29 

171 Riding rapidly on tri- 

cycle or kiddie ltar on 
lawn, using pedals 38 

172 Riding slowly on tricy- 

cle or kiddie kar through 
bushes, using pedals 35 

173 Riding rapidly on tricy- 

cle or kiddie kar through 
bushes, using pedala 40 

174+ Riding slowly on tricycle 
or kiddle kar up incline 
board, using pedals 37 

175+ Riding rapidly on tricycle 
or kiddle kar up incline 
board, using pedals 34 

176+ Riding slowly on tricycle 
or kiddie kar down in- 
cline board, using pedals 29 
177* Riding rapidly on tricycle 
or kiddie kar down in- 
cline board, using pedals 33 

178 Riding slowly on tricycle 

or kiddie kar on floor or 
pavement with other ob- 
ject attached, using 
pedals 30 

179 Riding rapidly on tricycle 

or kiddle kar on floor or 
pavement with other ob- 
ject attached, UBing 
pedals 36 

100 Riding slowly on tricycle 

or Kiddie kar on hard 
ground with other object 
attached, using pedals 31 

101 Riding rapidly on tricycle 

or Kiddle kar on hard 
ground with other object 
attached, using pedals 36 

102 Riding slowly on tricycle 

or kiddle kar on lawn 

with other object attached, 

using pedals 31 

103 Riding rapidly on tricycle 

or Kiddle kar on lawn 
with other objects at- 
tached, using pedals 5B 

104 Riding slowly on tricycle 

or Kiddie kar through 
bushes with other ob- 
jects attached, using 
pedals 37 

185 Riding rapidly on tricycle 
or Kiddle kar through 
bushes with other objects 
attached, using pedals 42 

106* Riding Blowly on tricycle 
or kiddio kar up incline 
board with other object 
attached, using pedals 41 


* 
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31 


Item 

107 * 

10B* 

109* 

190 

191 

192 

193 

194 

195 

196 

197 

198* 

199* 


Activity 


Vlgor- 

ousness 


Item 


Act! vl ty 


Vigor- 

ousness 


Riding rapidly on tricy- 
cle or kiddle kar up in- 
cline board with other 
object attached, using 
pedals 46 

Riding slowly on tricy- 
cle or kiddle kar dov/n 
incline board with other 
object attachod, using 
pedals 32 

Riding rapidly on tricy- 
cle or kiddle kar down 
Incline board with other 
object attached, using 
pedals 33 

Riding slowly on tricy- 
cle or kiddle kar on 
floor or pavement, 
carrying object whllo 
riding, using pedals 31 

Riding rapidly on tricy- 
cle or kiddie kar on 
floor or pavement, 
carrying object while 
riding, using pedals 35 

Riding Blowly on tricy- 
cle or kiddle kar on 
hard ground, carrying 
object whl le riding, 
using pedals 31 

Riding rapidly on tricy- 
cle or kiddle Kar on 
hard ground, carrying 
object vJnlle riding, 
using pedals 37 

Riding slowly ori tricy- 
cle or kiddie Kar on 
lawn, carrying object 
while riding, using 
pedals 33 

Riding rapidly on tricy- 
cle or kiddle kar on 
lawn, carrying object 
while riding, using 
pedals 30 

Riding slowly on tricy- 
cle or kiddle kar 
through bushes, carry- 
ing object wlille rid- 
ing, using pedals 36 

Riding rapidly on tricy- 
cle or kiddie kar 
through bushes, carry- 
ing object while rid- 
ing, using pedals 42 

Riding slqwly ou tricy- 
cle or kiddle kar up 
Incline board, carrying 
object while riding, 
using petals 39 

Riding rapidly on tricy- 
cle or kiddle kar up 
incline board, carry- 
ing object while riding, 
using pedals 46 


200* Riding slowly on tricycle 
or kiddie kar down in- 
cline board, carrying ob- 
ject while riding, using 
pedals 30 

201* Riding rapidly on tricycle 
or kiddie kar down In- 
cline board, carrying ob- 
ject while riding, using 
pedals 33 

202 Riding slowly on tricycle 

or kiddie kar on floor 
or pavement, not using 
pedals but pushing vrith 
feet 26 

203 Riding rapidly on tricycle 

or kiddle kar on floor or 
pavement, not using ped- 
als but pushing with feot 30 

204 Riding slowly on tricycle 

or kiddle kar on hard 
ground, not using podals 


but pushing with feet 26 

205 Riding rapidly on tricycle 

or kiddle kar on hard 

ground, not using pedals 
but pushing with fort 34 

206 Riding slowly on tricycle 

or Kiddle kar ou lawn, 

not using pedals bui 

pushing with feet 30 

207 Riding rapidly on 1: -l cycle 

or kiddle kar on lawn, 

not using pedals but 

pushing with feet 37 

20Q Riding slowly on tricycle 
or kiddle kar through 
bushos, not usIhl podals 
but pushing with feet 33 

209 Riding rapidly on tricycle 
or kiddle kar through 
bushes, not using podals 
but pushing with feet 39 

210* Riding slowly on tricycle 
or kiddle kar up Incline 
board, not using pedals 
but pushing with feot 37 

211* Riding rapidly on tricycle 
or kiddle kar up Incline 
board, no £ using pedals 
but pushing with feet 43 

212* Riding slowly on tricycle 
or kiddie kar down In- 
cline board, not using 
pedals but pushing with 
feet 27 


213* Riding rapidly on tricycle 
or Kiddle Kar down in- 
cline board, not using 
pedals but pushing with 
feet 31 

214 Riding slowly on tricycle 
or kiddle kar on floor or 
pavement with other ob- 
ject attached, not using 
pedals but pushing with 
feot 29 


* - Indicates Items which take corrected multipliers 
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Item Activity 


Vigor- 

ouanosa 


Item 


Activity 


Continued 

Vigor- 

ousneea 


sic 


816 


817 


210 


219 


220 


221 


222* 


223* 


224* 


225+ 


Riding rapidly* on tricy- 
cle or kiddie kar on 
floor or pavement with 
other object attached, 
not using pedals tut 
pushing with feet 
Riding slowly on tricy- 
cle or kiddie kar on 
hard ground with other 
object attached, not 
noing pa dais hut push- 
ing with feet 
Riding rapidly on tricy- 
cle s>t fcA4di<& Vay qt\ 
hard ground with other 
object attached, hot 
Using pedals hut push- 
lh (5 with feet 
Riding slowly on tricy- 
cle or kiddie kar on 
lawn with other object 
attached, not using 
pedals but pushing viith 
feet 

Riding rapidly on tricy- 
cle or kiddle kar on 
lawn with other object 
attached, not using 
pedals hut pushing with 
feat 

Riding slowly on tricy- 
cle or kiddle Kar 
through bushes with 
other object attached j 
not using pedals but 
pushing with feet 
Riding rapidly on tricy- 
cle or kiddie kar 
through bushes with other 
object attached, not 
using pedela but pushing 
with feet 

Riding slowly on tricy- 
cle or kiddie kar up 
incline board with other 
object attached, not us- 
ing pedals tut pushing 
with feet 


30 


31 


30 


34 


39 


34 


30 


30 


Riding rapidly on tricy- 
cle or kiddle kar up in- 
cline board with other 
object attached , not us- 
ing pedals but pushing 
with feet 4$ 

Riding Bloy/ly on tricycle 
cr kiddle kar down In- 
cline board with other 
object attached, not us- 
ing pedals but pushing 
with feet 

Riding rapidly on tricy- 
cle or kiddie kar down 
incline board viith other 
object attached, not us- 
ing pedals but pushing 
with feet 3S 


226 Hiding slowly on tricycle 

or kiddie kar on floor 
or pavement, carrying ob- 
ject while riding, not 
using pedals but pushing 
with feet £7 

227 Riding rapidly on tricy- 

cle or kiddle kar on 
floor or pavement, o aris- 
ing object while riding, 
not using pedals but 
pushing with feet 35 

820 Riding slowly on tricycle 
or kiddle kar on hard 
ground, carrying object 
while riding, not using 
pedals but pushing with 
feet 29 

229 Riding rapidly on tricy- 

cle or kiddie kar on hard 
ground, carrying object 
while riding, not using 
pedals but pushing with 
feet 36 

230 Riding slowly on tricycle 

or Kiddle Kar on lawn, 
carrying object while rid- 
ing, not using pedals but 
pushing with rest 34 

231 Riding rapidly on trl cycle 

or kiddle Kar on lawn, 
carrying object while rid- 
ing, not using pedals but 
pushing with feet 37 

232 Riding slowly on tricycle 

or kiddie Kar through 
bushes, carrying object 
while riding, not using 
padala but pushing with 
feet 36 

233 Riding rapidly on tri cycle 

or kiddie Kar through 
bushes, carrying object 
while riding, not using 
pedals but pushing with 
feet 39 

234* Riding slowly on tricycle 
or kiddle kar up incline 
board, carrying object 
while riding, not using 
pedals but pushing with 
feet 40 

235* Riding rapidly on tricycle 
or Kiddle k&r up Incline 
board, carrying object 
while riding, not using 
Irat pusVilrig wlt’n 
f e©t 44 

236* Riding slowly on tricycle 
or kiddle kar down In- 
cline board, carrying ob- 
ject while riding, not 
using pedals but pushing 
with feet 30 


+ - IhdtcBtea items which take corrected multipliers 
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SCALE OF THE VIOOROUSHESS OF ACTIVITIES OF PRESCHOOL CHILDREN - Continued 


Item Activity 


Vlgor- 

oueneeB lt<in 


Activity 


Vlgor^ 

ouanesB 


237* Riding rapidly on tricy- 
cle or kiddle kar down 
Incline board, carrying 
object while riding, not 
using pedals but pushing 
with feet 33 

238 Slowly pushing or pulling 

about tricycle or kiddle 
kar on floor or pavement 26 

239 Rapidly pushing or pull- 

ing about tricycle or 
kiddle kar on floor or 


pavement 31 

240 Slowly pushing or pulling 

about tricycle or kiddle 
kar on hard ground 20 

241 Rapidly pushing or pull- 

ing about tricycle or 

kiddle kar on hard 

ground 33 

242 Slowly pushing or pull- 

ing about tricycle or 
kladie kar on lawn 28 

243 Rapidly pushing or pull- 

ing about tricycle or 
kiddle kar on lawn 34 

244 Slowly pushing or pull- 

ing tricycle or kiddle 
kar through bushes 32 

245 Rapidly pushing or pull- 

ing tricycle or kiddle 
kar through bushes 31 

246 Slowly pushing or pullr 

lng about child on tri- 
cycle or kiddle kar on 
floor or pavement 33 

247 Rapidly pushing or pull- 

ing about child on tri- 
cycle or kiddle kar on 
floor or pavement 38 

248 Slowly pushing or pull- 

ing about child on tri- 
cycle or kiddle kar on 
hard ground 33 

249 Rapidly pushing or pull- 

ing about child on tri- 
cycle or kiddie kar on 
hard ground 38 

260 Slowly pushing or pull- 

ing about child on tri- 
cycle or kiddle kar on 
lawn 37 

261 Rapidly pushing or pull- 

ing about child on tri- 
cycle or Kiddie kar on 
lawn 41 

252 Slowly pushing or pull- 


ing child on tricycle or 
kiddle kar through bushes 36 
253 Rapidly pushing or pull- 
ing child on tricycle or 
kiddle kar through bushes 42 
254* Slowly pushing or pull- 
ing child on tricycle or 
kiddle kar up Incline 
board 43 


255* Rapidly pushing or pull- 
ing child on tricycle or 
kiddie kar up incline 
board 47 

250* Slowly pushing or pulling 
child on tricycle or kid- 
dle kar down incline board 35 
257* Rapidly pushing or pull- 
ing child on tricycle or 
kiddle kar down incline 
board 37 

258 Standing on back bar of tri- 

cycle with one foot and 
slowly pushing self along 
with other foot 07 

259 Standing on back bar of tri- 

cycle with ono foot and 
rapidly pushing self along 
with other foot 28 

260* Slowly pushing or pulling 
tricycle or kiddle kar up 
Incline board 37 

201* Rapidly pushing or pulling 
tricycle or kiddle kar up 
incline board 40 

262* Slowly pushing or pulling 
tricycle or kiddle kar 
down incline board 27 

263* Rapidly pushing or pulling 
tricycle or kiddle kar 
down Incline board 34 

264 Slowly pushing or pulling 

tricycle or kiddie kar 
about on floor or pave- 
ment with other object 
attached 20 

265 Rapidly pushing or pulling 

tricycle or kiddle kar 
about on floor or pave- 
ment with other object 
attached 34 

206 Slowly pushing or pulling 

tricycle or kiddie kar 
about on hard ground with 
other object attached 28 

207 Rapidly pushing or pulling 

tricycle or kiddle kar 
about on hard ground with 
other object attached 34 

208 Slowly pushing or pulling 

tricycle or kiddle kar 
about on lawn with other 
object attached 33 

269 Rapidly pushing or pulling 

tricycle or kiddie kar 
about on lawn with other 
Object att&chc-d 38 

270 Slowly pushing or pulling 

tricycle or kiddle kar 
through bushes with other 
object attached 36 

271 Rapidly pushing or pulling 

tricycle or kiddle kar 
through bushes with other 
object attached 41 


* - Indicates items which take corrected multipliers! 
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item Activity ( 

272 + Sloivly pushing or pulling 
tricycle or kiddle Kar 
up Incline board with 
othor object attached 
£ 73 * Ranjdiv pushing or pull- 
ing tricycle or Kiddle 
Kar up in cl 1 no board 
viith other oh J act 
attached 

274 + Slowly pushing or pulling 
tricycle or Kiddle Kar 
down Inc lino board with 
other object attached 
275* Rapidly pushing or pull- 
ing tricycle or kiddle 
Kar down incline board* 
with other object 
attached 

Activities with Vla^on 

?,76 Making sail go in Ymgotf 

on -floor or pavement not 
very vigorously 
2?7 Making aelf go In wagon 
on hard ground not very 
vigorously 

276 Hiking self go in wagon 
on jawn not very vigor- 
ously 

279 Hatting self go in wagon 
throttt^ bushes nob very 
vigorously 

2d0* Hatting 6el£ go in wagon 
UP incline board not 
very vigorously 
201+ Hotting sell go In wagon 
down incline board not 
very vigorously 
20 2 Hatting self go m wagon 
on floor or pavement 
vigorously 

283 Uattlnc self go in vf&gon 
on hard ground vigor- 
ously 

204 HoKlnG self go in wagon 

on \nvm vigorously 

205 MattlriG Gelt go in vragon 

through bushes vlg-or* 
ously 

2&S* flaking sell go In wagon 
up incline board vigor- 
ously 

207+ Making self go In wagon 
down Incline board 
vigorously 

20Q ‘ Walking while pushing or 
pulling empty wagon on 
floor or pavement 
20£ Walking while pushing or 
pulling empty wagon on 
hard ground 

290 Hal King while pushing or 
pulling empty wagon on 
lawn 


Vigor- 

?usness 

Item 


291 

40 

292+ 


293+ 

41 

294 

26 

295 


296 

33 

297 


290+ 

26 

£99 

30 

300 

32 

301 

35 

302 

37 

303 


Activity 


Vigor- 

ousnesa 


31 


3B 


291 Walking while pushing or 
pulling empty wagon 
through bushes 31 

292+ Walking while pushing or 
pulling empty wagon up 
incline board 34 

293+ Walking while pushing or 
pulling empty wagon down 
Incline board 25 

294 Walking while pushing or 

pulling loaded wagon on 
floor or pavement 2a 

295 walking while pushing or 

pulling loaded wagon on 
hard ground £9 

296 Walking while pushing or 

pulling loaded wagon on 
lawn 29 

297 Walking while pushing or 

pulling loaded wagon 
through bughas 34 

298+ Walking while pushing or 
pulling loaded wagon up 
incline board 37 

299 Walking while pushing or 

pulling loaded wagon down 
incline board 30 

300 Welle! ng while pushing or 

pulling wagon with child 
In it on floor or pavement 33 

301 Walking while pushing or 

pulling wagon with child 
in it on hard ground 33 

302 Walking while pushing or 

pulling wagon with child 
in It on lawn 30 

303 Walking while pushing or 

pulling wagon with child 
in It through bushes 30 

304+ Walking whLle pushing or 
pulling wagon with child 
In It up incline board 42 

talking while pushing or 
pulling wagon with child 
In It down incline board 31 

Running while pushing or 
pulling empty wagon on 
floor or pavement 29 

Running while pushing or 
pulling empty wagau tm 
hard grouhd ' 30 

Running while pushing or 
pulling empty wagon on 
lfwm 33 

Running while pushing or 
pulling empty wagon 
through bushes 37 

Funning while pushing or 
pulllng empty wagon up 
incline board 40 

Funning while pushing or 
pulling empty wagon down 
Incline board 33 

Running while pushing or 
pulling loaded wagon on 
floor or pavement 37 



305+ 

36 


3G 

306 

43 

307 

43 

308 

35 

309 

23 

310+ 

25 

311 

26 

312 


* ' Indicates items which take carractad wulttpUcTS 
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SCALE OF THE VIGOROUSNESS OF ACTIVITIES OF PRESCHOOL CHILDREN - Continued 

Vigor- Vigor- 

Item Activity oneness Item Activity ousneaa 


313 Running while pushing or 

pulling loaded wagon on 
hard ground 37 

314 Running while pushing or 

pulling loaded wagon on 
lawn 39 

315 Running while pushing or 

pulling loaded wagon 
throxigh buBhes 42 

316* Running while pushing or 
pulling loaded wagon up 
Incline board 34 

317* Running while pushing or 
pulling loaded wagon 
down incline board 44 

318 Running on floor or pave- 

ment while pushing or 
pulling wagon with child 
in it 37 

319 Running on hard ground 

while pushing or pulling 
wagon with child in It 40 

320 Running on lawn while 

pushing or pulling wagon 
with child in it 42 

321 Running through bushes 

while pushing or pulling 
wagon with child in it 45 

322* Running up incline board 
while pushing or pulling 
wagon with child in it 4G 

323* Running down incline 

board while pushing or 
pulling wagon with child 
in it 30 

324* Climbing in and out of 

wagon; getting on or off 
tricycle** 25 


325 Loading up wagon or wheel- 

barrow with light object 20 

326 Loading up wagon or wheel- 

barrow with heavy object 27 

327 Pushing wagon back and 

forth while standing 15 

320 Pushing wagon back and 

forth while Bitting 10 

Activities with Wheelbarrow 


329 

Walking while pushing or 
pulling empty wheel- 
barrow on floor or pave- 



ment 

26 

330 

Walking while pushing or 
pulling empty wheel- 



barrow on hard ground 

27 

331 

Walking while pushing or 
pulling empty whool- 



barrow on lawn 

26 

332 

Walking while pushing or 
pulling empty wheel- 



barrow through bushes 

33 

333* 

Walking while pushing or 
pulling empty wheelbar- 



row up incline board 

33 


334 Walking while pushing or 

pulling empty wheolbnrrow 


down Incline board 27 

335 Walking while pushing or 

pulling loaded wheelbar- 
row on floor or pavement 31 

336 Walking while pushing or 

pulling loaded wheelbar- 
row on hard ground 33 

337 Walking while pushing or 

pulling loaded wheelbar- 
row on lawn 34 

330 Walking while pushing or 

pulling loaded whoelbar- 
row through bushes 37 

339* Walking while pushing or 

pulling loaded wheelbar- 
row up incline board 40 

340* Walking while pushing or 

pulling loaded wheelbar- 
row down Incline board 30 

341 Running while pushing or 

pulling empty wheelbar- 
row on floor or pavement 35 

342 Running while pushing or 

pulling empty wheelbar- 
row on hard ground 36 

343 Running while pushing or 

pulling empty wheelbar- 
row on lawn 36 

344 Running while pushing or 

pulling empty wheelbar- 
row through bushes 41 

345* Running while pushing or 

pulling empty wheelbar- 
row up incline board 41 

346* Running while pushing or 

pulling empty viheolbav- 
row down Incline board 34 

347 Running while pushing or 

pulling loaded wheelbar- 
row on floor or pavement 30 

340 Running while pushing or 

pulling loaded wheelbar- 
row on hard ground 40 

349 Running while pushing or 

pulling loaded wheelbar- 
row on lawn 40 

350 Running while pushing or 

pulling loaded whoelbar- 
row through bushes 44 

351* Running while pushing or 

pulling loaded wheelbar- 
row up Incline hoar4 46 

352* Running while pusntng or 

pulling loaded wheelbar- 
row down incline board 36 

353 Duplicate. See Item 325 10 

354 Duplicate. See 1 tern 326 26 

355 Getting in and out of 

wli e el ba rrow 21 

356 Pushing wheelbarrow back 

rnd forth while standing 14 

357 Pushing wheelbarrow back 

and forth while sitting 10 


* - Indicates items which toko corrected multipliers 

** - "Getting on or off tricycle' 1 was added after the scale was completed. 
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MLES: VIQOflOUSUESS OF PUY 


SCAU? OF WE VIQOROUSMESS OF ACTIVITIES OF PBESCHGOt CHILDREN - Continued 


Item Activity 


Vlgor- 

ougnesfl 


Item 


Activity 


Vigor- 

ousneea 


Activities with Doll Buggy 379 


350 

359 

360 

361 
362* 
363* 

364 

365 

366 

36? 

360* 

369+ 

370 

371 
373 
373 
374* 
37 6+ 

376 

377 
37 B 


talking oh floor or pave- 


300+ 

ment pushing or pulling 

£3 

empty doll buggy 
walking oil hard ground 

3&1* 

pushing or pulling smpty 

25 

doll huggy 

Walking on lawn pushing 

362 

or pulllhg empty d&ll 

27 

buggy L , 

Walking through bushes 
pushing or pulling 

303 

esnpty doll buggy 

Walking up incline board 

20 

334* 

pushing or pulling 

35 

385 

empty doll buggy 

Walking down incline 
board pushing or pulling 

386 

empty doll buggy 

Walking on floor or pave- 
ment pushing or pulling 

26 


loafl&d doll buggy 

W&lkli>G on bard ground 
pushing, or pulling 

29 

387 

loaded doll buggy 

Walking on lawn pushing 
or pulling loaded doll 

29 

380 

buggy 

Walking through bushes 

32 

389 

pushing or pulline 
loaded doll buggy 

Walking up Incline board 
pushing or pulling 

37 

390 

looked doll buggy 

Walking dovm incline 
board pushing, or pull- 

41 

391 

ing loaded doll buggy 
Running on floor or pave- 
ment pu filling or pulling 

32 

392 

empty don buggy 

Running On hard ground 
pushing or pulling 

35 

393 

empty doll buggy 

Running on lawn pushing 
or pulling empty doll 

36 

394 

buggy 

Running through bushes 
pushing or pulling, 
empty doll buggy 

Running up incline board 
Pushing or pulling 

36 

3S5 

38 

398 

empty doll buggy 

Running down incline 

43 

397 

board pushing or pulling 


einpty doll buggy 

35 

398 

Running. oh floor or pave- 
ment Pushing or pulling 


loaded doll buggy 
Running on hard ground 
Pushing or pulling 

37 

399 

loaded doll buggy 
Running on lawn pushing 
or pulling loaded doll 

39 

400 

buggy 

3G 

401 


Running through hushes 
pushing or pulling 
loaded doll buggy 43 

Running up incline hoard 
pushing or pulling 
loaded doll buggy 44 

Running down incline 
board pushing or pulling 
loaded doll buggy 39 

loading up doll buggy with 
light objects 19 

Loading up doll bug(ry with 
heavy objects PA 

Getting in and out of doll 
buggy 31 

Pushing doll buggy back 
and forth while standing 16 

Pushing doll buggy hack 
and forth while sitting 10 

Activities with Balls 

Sitting on floor, throwing 
email ball a short dis- 
tance with one hand 9 

Sitting on floor, throwing 
small hall as far as pos- 
si tie with one hand 10 

Sitting on floor, throwing 
small ball a short dis- 
tance with both hands 23 

Sitting on floor, throwing 
email ball far as pos- 
sible with both hands 12 

sitting on chair, throwing 
anell ball a short dis- 
tance with one hand 10 

Sitting on chair, throwing 
entail ball as far a s pos- 
sible with one hand 13 

Sitting on chair, throwing 
email ball a short dis- 
tance with both hahda 9 

Sitting on chair, throwing 
small ball as far ae pos- 
sible with both hands 12 

Standing up, throwing email 
ball a short distance with 
one hand ¥? 

standing, throwing small 
ball afi far as possible 
with one hand 1? 

Standing up, throwing small 
ball a abort distance with 
both hands 1<3 

Standing up, throwing email 
ball as far as possible 
with both hands 10 

Squatting, throwing small 
ball a abort distance with 
one hand 11 

Squatting, throwi ng small 
ball as far ae pos Bible 
with ana hand 16 

Squatting, throwing small 
ball a short distance with 
both hands 13 


* - Indicate 9 Itm which take corrected muittpllere 
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Iteni Activity 


Vigor- 

ouaness 


Item 


Activity 


Vigor- 

OUQUQSQ 


402 

Squatting, throwing small 
ball as far as possible 



with both hands 

16 

403 

Standing, bouncing small 
ball with one hand 

14 

404 

Standing, bouncing small 
ball with both hands 

16 

405 

Throwing small ball with 



one hand and running 
after It 

33 

406 

Throwing small ball with 



two hands and running 
alter It 

33 

407 

Bouncing small ball with 



one hand and running 
after It 

32 

408 

Bouncing small ball with 



two hands and running 
after it 

32 

400 

Throwing small ball to 



somebody and trying to 
catch It when it la re- 
turned or throwing It 
against something and 
trying to catch It vAien 



it bounces back 

23 

410 

Kicking small ball about 

23 

411 

Kicking small ball about 



and running after it 

29 

412 

Sitting on floor, throw- 
ing large ball a short 



distance, with one hand 

11 

413 

Sitting on floor, throw- 
ing large ball as far 
as possible with one 



hand 

12 

414 

Sitting on floor, throw- 
ing large ball a short 



distance with both hands 

11 


415 Sitting on floor, throw- 

ing large ball as far as 
possible with both hands 14 

416 Sitting on chair, throw- 

ing largB ball a short 

distance with one hand 10 

417 Sitting on chair, throw- 

ing large ball as far 
as possible with one 
hand 12 

416 Sitting on chair, throw- 
ing large ball a short 
distance with both hands 12, 

419 Sitting on chair, throw- 

ing large ball as far as 
possible with both hands 13 

420 Standing up, throwing 

large ball a short dis- 
tance with one hand 10 

421 Standing up, throwing 

large ball as far aa pas- 
sible with one hand 

422 Standing up, throwing 

large ball a short dis- 
tance with both hands 

423 


424 

Squatting, throwing large 
ball a short dl stance 



with one hand 

11 

425 

Squatting, throwing large 
ball as far as possible 



with one hand 

15 

426 

Squatting, throwing large 
ball a short distance 



with both hands 

14 

427 

Squatting, throwing large 
ball as far aa possible 



with both hands 

20 

420 

Standing, bouncing large 



ball with one hand 

15 

429 

Standing, bouncing large 



ball with both hands 

15 

430 

Throwing large ball with 
one hand and running after 

33 


it 

431 

Throwing large ball with 
two hands and running 



after It 

34 

432 

Bouncing large ball with 
one hand and running 



after it 

33 

433 

Bouncing large ball with 
two hands and running 



after it 

34 

434 

Throwing large ball to 
somebody and trying to 
catch It when It is re- 
turned or throwing it 
again 3 t something and 
trying to catch It when 



It bounces back 

23 

435 

Kicking large ball about 

26 

436 

Kicking large ball about 



and running after it 

31 

437 

Sitting on large ball 

4 

430 

Sitting on large ball. 



bouncing up and down 

13 

439 

Balancing on stomach on 



large bail 

15 


Activities with Brooms, Rakes, Etc. 


440 Sweeping with broom by 

dragging It along floor 
or ground using one hand 17 

441 Swooping with broom by 

picking It up as adults 
do but using only one hand 20 

442 Sweeping with broom by 

dragging It along floor 
or ground using two hands 20 

443 Sweeping with broom by 

picking it up ag adults 
do using two hands 21 

444 ’Holding dust pan for other 

person to use 9 

44-5 Using dust pan and broom 

or brush 19 

446 Waving broom about in air 18 

447 Using ralce or hoc by drag- 

ging It around using one 
hand 17 


23 


10 

Standing up, throwing 
largo ball as far as pos- 
sible with both hands 21 

- Indicates items which take corrected inulti pliers 



30 



440 

Using rake or hoe by 
picking it up and put- 
ting it down as adults 
do but using only one 

19 


hand 

449 

Using rake or hoe by 
dragging it around us- 

17 


ing two hands 

450 

Using rake or hoe by 
picking it up and put- 
ting it down as adults 



do but using two hands 

20 

461 

Using garden shovel 

19 

with one hand 

452 

Using Garden shovel with 

23 


both hands 

453 

Using trowel 

Activities with Blocks 

11 

454 

Sitting on floor or 
ground, playing with 
small blocks or other 
gmall objects rather in- 



actively 

6 

455 

Sitting on floor or 
ground , playing with 
smell blocks or other 
smell Objects vigorously, 



as piling them up, etc. 

11 

450 

Sitting at table, playing 
with small blocks or 
other email objects 



rather inactively 

7 

457 

sitting at table, playing 
with sir all blocks or 
other small objects vig- 
orously, os piling thorn 



up, etc. 

9 

450 

Standing at table, play- 
ing with small blockg or 
other Einal] objects 



rathor inactively 

10 

459 

Standing at table, play- 
ing with small blocks or 
other snail objects vig- 
orously, as piling them 



up, etc. 

13 

460 

Playing with small blocks 
on floor more actively. 



1,8.. creeping around, 
kneeling, etc, 14 

401 Standing, stooping over, 
walking about playing 
with small blocks; pick- 
ing them up, piling 
them, etc. 16 

462 Sitting on floor or 

ground, playing with 
large blocks or other 
larco objects rather 
inactively q 

403 Sitting on floor or 

ground, playing with large 
blocks or other largo ob- 
jects vigorously, aB pil- 
ing thorn up, etc. 11 


464 Sitting at table, playing 


with large blocks or 

other large objects 

rather inactively 0 

465 Sitting at table, playing 

with large blocks or 
other large objects vig- 
orously, as piling them 
up, eto. 10 

466 Standing at table, playing 

with large blocks or 

other large objects 

rather inactively 10 

467 Standing at table, playing 

with large blocks or 
other large objects vig- 
orously, as piling them 
up, etc. 14 

468 Playing with large blocks 

on floor rather actively, 
i.e,, creeping around, 
kneeling, etc. 19 

469 Standing, stooping over, 

walking about playing with 
large blocks; picking them 
up, piling them, etc, 20 

470 Creeping, pushing small 

block or other small ob- 
ject 15 

471 Creeping, pushing large 

block nr other large ob- 
ject 17 

472 Walking, stooping over push- 

ing small block or other 
small object 21 

473 Walking, stooping over push- 

ing large block or other 
large object 24 

Activities with Horse 

474 Sitting astride horao, in- 

active 3 

475 Sitting astride horse with 

legs out straight along 

top 9 

476 Sitting astride horse with 

feet on horse J s head 7 

477 Sitting astride horse with 

feet on ground or base, 
using them to make horse 
go 15 

47Q Sitting astride horse with 
feet dov/n but bouncing by 
using muscles in back 22 

479 Sitting astride horse with 
feet along back of horse, 
bouncing by using muscles 
in back 23 

400 Sitting astride horse with 
feet on horse 1 s head, 
bouncing horse by using 
muscles in back 24 


* - Indlcatea items which take corrected multipliers 
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SCALE OF THE VIGOROUSNESR OF ACTIVITIES OF PRESCHOOL CHILDREN - Continued 


Item 


Actlvi by 


Vlgor- 

oiumesH 


I tom 


Activity 


Vlgor- 
0119 ne a □ 


Activities with Housekeeping Toys 


461 Washing clothes by rubbing 

than together 15 

4B2 Washing clothes by rub- 
bing them on washboard, 

UBlng one hand 14 

463 Washing clothes by rub- 
bing them on washboard, 
using both hands IB 

484 Wringing clothes 15 

406 Shaking clothes 15 

466 Hanging clothes up 15 

487 Folding email garments 0 

460 Folding large things 12 

489 Putting things in and 

taking them out of 

bureau drawers 10 

490 Dressing doll 8 

491 Undressing doll 7 

492 Halting doll bed or arrange 

ing blankets in doll 
buggy 12 

493 Sitting having tea party, 

pouring tea, etc, 6 

494 Playing house quietly, 

l.e,, sitting, walking 
about a little, playing 
dolls, etc. 8 

495 Playing house rather ac- 

tively, as making visits, 
playing doctor, barber, 
hospital, etc. 20 

496 Vigorous activity as play- 

ing robbers, holding 
door shut to keep out 
others, chasing, etc. 30 

497 Ironing * 14 

Miscellaneous Activity: 
Sitting Down 

498 Sitting inactive 2 

499 Sitting on floor swaying 

back and forth, as rock- 
ing doll, etc. 7 

500 Sitting on floor, manip- 

ulating small objects 
— not doing anything 


which requires precision, 
as playing with small 
animal, etc., or looking 
at book 5 

501 Sitting on floor, partic- 

ipating in quiet activ- 
ity which requires preci- 
sion, as stringing beads, 
putting pegs In board, 
drawing, using clay, etc. 7 

502 Sitting on floor, partic- 

ipating in rather vigor- 
ous activity, as pound- 
ing, etc. 15 

503 Sitting In chair, sway- 

ing back and forth, as 
rocking doll, etc. 7 


504 Sitting (it table, manip- 

ulating small objects 
— not doing anything 
which requires precision, 
as playing with small 
block, animal, etc., or 
looking at book 5 

505 Sitting at table, partic- 

ipating In quiet activity 
which requires precision, 
l.e,, stringing beads, 
putting pegs In board, 
drawing, using clay, etc- 10 
500 Sitting at table, partic- 
ipating In rather vigor- 
ous activity, as mixing 


clay, etc. 10 

507 Sitting, pounding not very 
vigorously with hammer or 
other heavy object 10 

509 Slttlngj pounding vigor- 

ously with hammer or 
other heavy object 15 

509 Sitting, playing piano not 

very vigorously with one 
hand 6 

510 Sitting, playing piano not 

very vigorously with both 
hands 7 

511 Sitting, playing piano 

vigorously with one hand 12 

SIR Sitting, playing piano 

vigorously with both hands 13 

513 Sitting in rocking chair 

rocking 7 

514 Sitting using saw not very 

vigorously 9 

515 Sitting using saw vigor- 

ously 14 

Miscellaneous Activity: 
Kneeling Down 

516 Kneeling on floor Inactive 4 

517 Kneeling on floor, swaying 

back and forth (as rock- 
ing doll, etc. ) 8 


510 Kneeling on floor, manipu- 
lating small objects — 
not doing anything which 
requires precision, as 
playing with small block, 
animal, etc., ur looking 
aL book 0 

519 Kneeling on floor, partic- 

ipating in quiet activity 
which requires precision, 
as stringing beads, put- 
ting pegs In board, drawing, 
using clay, etc. 9 

520 Kneeling on floor, partic- 

ipating in rather vigorous 
activity, an moving heavy 
objects about, ate. 18 

521 Kneeling on floor, pounding 

not very vigorously with 
hammer or other heavy ob- 
Joct 12 
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SCALE OF THE VWEQUSms OF ACTIVITIES OF PRESCHOOL CHILDREN 


Continued 


Item 

523 


523 

524- 

525 


526 


627 


Activity 


Vigor' 

cmanees 


15 

IX 

17 


Kneeling, pounding vigor- 
ously with hammer or 
other heavy object 
Kneeling, using saw not 
very vigorously 
Kneeling, using saw vig- 
orously 

Kneeling on chair or bench 
at table , playing with 
small blocks or other 
snail objects rather In- 
actively 6 

Kneeling on chair or bench 
at table, playing with 
email blocks or other 
small objects vigorously, 
ae piling them up, etc. 12 

Kneeling on chair gr tench 
at table, Playing vigor- 
ously with large blocks 
or other large objects 13 

Miscellaneous Activity: 

Squatting 


520 Squatting on floor, in- 
active 

529 Squatting on floor, swey- 

lne back and forth (as 
rocking doll, etc.) 

530 Squatting on floor, manip- 

ulating small objects — 
not doing anything which 
requires precision, as 
playing with small block, 
animal, etc., or looking 
at book 

531 Squatting on floor, par- 

ticipating in quiet activ- 
ity which requires pre- 
cision, i.e., stringing 
beads, putting pegs In 
board, drawing, using 
clay, etc, 

532 Squatting on floor, par- 

ticipating in rather 
vigorous activity, as 
moving about heavy ob- 
joc ts 

533 Squatting, pounding not 

vary vigorously with 
hammer or other heavy 
object 

534 Squatting, pounding vig- 

orously with hammer or 
other heavy object 

535 Squatting, using saw not 

very vigorously 

536 Squatting, using saw 

vl gorowaly 

Miscellaneous Activity; 
Standing 

537 Standing inactive 
Standing manipulating 

email objects — doing 
□ometfoing which does not 
requira precision, I.e,, 


Item 

639 

540 

541 

542 

543 

544 

545 

546 

547 

54Q 

549 

550 


Activity 


Vigor- 

ousnaas 


playing with snail block 
or animal or looking at 
book 

Standing, participating in 
activity which requires 
precision, i.e., putting 
page in board, stringing 
beads, using crayon, 
clay, etc. 

Standing, pounding not 
very vigorously with ham- 
mer or other heavy object 
Standing, pounding vigor- 
ously with hammer or 
other heavy object 
Standing stooping over, 
manipulating small objects 
on floor — doing something 
which does not require pre- 
cision, i.e-, playing with 
small blocks, ohlmal or 
looking at boolc 
Standing stooping over, 
playing with things on 
floor which require pre- 
cis! on, as putting pegs 
in board, etc. 

Standing stooping over, 
playing vigorously with 
things on floor 
Standing at easel, paint- 
ing or drawing 
Standing, mixing clay not 
very vigorously 
Standing, mixing clay vig- 
orously 

Duplicate, See Item 540 
Duplicate, See item 541 
Standing, using saw not 


10 


14 


16 


13 


10 


IB 


10 

17 

13 

IS 




vigorously 

13 


551 

Standi ns, using saw vigor- 




ously 

19 

9 

552 

Standing, using vise not 


553 

vigorously 

Standing, using vise vig- 

12 




orously 

17 


554 

Standing, playing piano 


15 

555 

with one hand not very 
vigorously 

Standing, playing piano 
with both hands not very 

11 

11 

656 

vigorously 

Standing, playing piano 

11 

17 

557 

with one hand vigorously 
Standing, playing piano 
with both hands vigor- 

14 

11 

558 

ously 

Standing, waving arms 

15 

17 

669 

about not vigorously 

11 

Standing, waving anna 
about vigorously 

18 


560 

561 


Miscellaneous Activity; 

Running 

Running 33 

Running, carrying light 
object && bail doll, or 
block 35 
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SCALE OF THE VIGOROUSNESS OF ACTIVITIES OF PRESCHOOL CHILDREN - Continued 


Item 


Activity 


Vlgor- 

oueness 


Item 


Activity 


Vigor- 

ovisne99 


562 Running, carrying two or 
more light objects as 
ball, doll, or block 37 

663 Running, carrying rather 

heavy object, as large 
block 30 

664 Running, carrying heavy 

object, as chair, table, 
or ironing board 40 

565 Running, pushing or pull- 

ing small object, as 
animal on wheels, etc. 37 

566 Running, carrying small 

object and pushing or 
pulling small object, as 
animal on wheels 30 

667 Running, carrying rather 


heavy object and push- 
ing or pulling smell ob- 
ject, as animal on wheels 39 

Miscellaneous Activity? 
walking 


560 Walking IB 

569 Walking, carrying light 

object as ball, doll, or 
block 20 

670 Walking, carrying two or 
more light objects as 
ball, doll, or block 21 

571 Walking, carrying rather 

heavy object, as large 
block 25 

572 Walking, carrying heavy 

object, as chair, table 
or ironing board 26 

573 Walking, pushing or pull- 

ing small object, as 
animal on wheels 25 

574 Walking, carrying email 

object and pushing or 
pulling email object, 
as animal on wheels 20 

575 Walking, carrying rather 


heavy object end push- 
ing or pulling small ob- 
ject, as animal on wheels 27 

Miscellaneous Activity: 

Climbing 

576* Walking up stairs one 

step at a time 23 

577+ Walking up stairs one 

step at a time, carry- 
ing light object, as 
ball, doll, or block 26 

570* Walking up stairs one 

step at a time, carry- 
ing two or more light 
objects, as bull, doll, 
or block 20 

579* Walking up stairs one 

step at a time, carry- 
ing rather heavy object, 
as large block 29 


580 Walking up stairs one 

step at a time, co trying 
heavy object, as chair, 
table or ironing board 31 
501* Walking up stairs ono 

step at a time, pushing 
or pulling small object, 
as animal on v/heels 27 

5B2* Walking up stairs one 

step at a time, pushing 
or pulling small object, 
as animal on wheels, end 
carrying light object, as 
ball, doll, or block 20 

5 B3* Walking down stairs ono 

step at a time 21 

504* Walking flown stairs one 

step at a time, carrying 
light object, as ball, 
doll, or block 23 

505* Walking down stairs one 

step at e time, carrying 
two or more light objects, 
aa ball, doll, or block ?A 

506* Walking down stairB one 

step at a time, carrying 
rather heavy object, aa 
large block 27 

567* Walking down stairs one 

step nt a time, carrying 
heavy objects, as chair, 
table, or Ironing board 31 

506* Walking down stairs ono 
step at a time, pushing 
or pulling small object, 
as animal on vJieeln 27 

5B9* Walking down stairs ono 
step at a time, pushing 
or pulling small object, 
aa animal on wheels, and 
carrying a light object, 


as ball, doll, or block 28 

590+ Walking up stairs two 

steps at a time 30 

591* Walking up stairs two atops 
at a time, carrying light 
object, as ball, doll, or 
block 34 

592+ Walking up stairs two steps 
at a t line, carrying rather 
heavy object, as large 
block 34 

593+ Walking up stairs two steps 
at a time, carrying two or 
more light objects, as ball, 
doll, or block 32 

594* Walking up stairs two steps 
at a time, carrying heavy 
object, as chair, table, 
or ironing board 35 

595* Walking up stairs two stops 
at a time, pushing or pull- 
ing small object, as 
animal on wheels 34 


* - Indicates items which take corrected multipliers 
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scale of toe VIGOROUSNESS of activities of preschool children - continued 

Item Activity 


'Item 


59G* 


597* 

596* 


cm* 


600* 


SOI* 


602* 


603* 

G04* 

605* 


606+ 


coy *■ 


609* 

610 + 

611* 

31 >* 

013* 

614* 

615* 

615* 


617* 


Activity 


VI gor- 
OU3HGSS 


’Vigor- 

OUOllQag 


Walking up stairs two 
gteps at a time, push- 
ing or pulling email ob- 
ject, as animal on 
wheels, and- carrying 
light object , as ball, 
doll, or block 
Walking down sfcaira two 
steps nt a time 
Walking down stairs two 
steps at a time, carry- 
ing light object, as 
ball, doll, or block 
Walking down stairs two 
steps at a time, carry- 
ing rather heavy object, 
ea large block 
Walking down etalra two 
atepe at a time, carry- 
ing hoavy object, a a 
chair, tables or iron- 
ing hoard 
talking down stairs two 
atopg at a time, push- 
ing or pulling shall ob- 
ject, as animal on wheels, 
etc« 

talking down stairs two 
flC-eps at a time , pushing 
or pulling email object, 
as animal on wheels, and 
carrying light object, ns 
bill, doll, or block 
Creeping upstairs on bands 
and knaes frontward 
Creeping upst&lra on hands 
and knees backward 
Creeping down stairs on 
hands and knees front- 
ward. 

Creeping down stairs on 
hands and knees back- 
ward 

Climbing on and off saw- 
horse 

Climbing Into and out of 
largo packing box 
Climbing on and off 
large packing box 
Climbing on and off fence 
Climbing up and down 
side or porch 
Climbing on and off 
window sin 

Climbing on and off out- 
door cupboard 
Climbing on and off large 
chair or piano bench 
Climbing up one step of 
ladder 

Climbing up one step of 
ladder, currying light 
object, fio ball, doll, 
or block 

Climbing up one step of 
luddor, carrying rather 
heavy object-, as Ieut? 

.u ooV: 


33 

29 


31 


32 


35 


32 


610* Climbing up more than one 
step of ladder one step 
at a time 29 

619* Climbing up more than one 
step of ladder one stop 
at a time, carrying light 
object, as ball, doll, or 
block 31 

620* climbing up more than one 
step of ladder one step 
at a tine, carrying rath^T 
heavy object, as large 
block 32 

621* Climbing up more titan one 
step of ladder two steps 
at a time 31 

622* climbing up more than one 
step of ladder two steps 
at a time carrying light 
object, as ball, doll, or 
block 35 

623* Climbing up more than one 
step of ladder -two steps 
at a time, carrying rather 
heavy object, as large 
block 37 

Other Miscellaneous Activities 



624 

Skipping with one root not 




waving' arms 

32 


625 

Skipping With both feet 


32 


not waving arms 

36 


626 

Skipping with one foot wav- 


23 


ing arms 

33 


627 

Skipping with both feet 


21 


waving arms 

37 


626 

Whirling around and around, 




not waving arras 

33 

22 

629 

Whirling a round and around, 




waving arms 

39 


630 

Galloping 

30 

IB 

63]. 

Walking, on all fours 

22 


033 

Creeping on hands and 


30 


knees 

23 


633 

Tumbling about 

30 

28 

634 

Rolling on ground or floor 

25 


635* 

Turning; s cm.e r s ault a 

36 

29 

626 

Jumping off things, hold- 


31 


ing on to something 

29 


637 

Jumping off things, not 


39 


holding on 

20 


63B 

Jumping up and down, talc- 


39 


ing hold of something 

32 


639 

Jumping up and down, not 


30 


taking hold of something 

34 


340 

Jumping for distance 

39 

23 

641 

Running and jumping 

39 


642 

Hopping 

37 

23 

643 

Throwing miscellaneous 




objects 

19 


644 

Kicking mi a coll raisons ob- 




jects 

25 

26 


Pennell iss or wrestling 




some one mildly 

31 


646 

Pummelling &r wrestling 




’■'pii-a ot\f. vigorously 

SB 


* - indit'atGfl items which take corrected multipliers 
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Vigor- 


Activity 

Vi gor- 

I tern 

Activity 

ousnesa 

Item 

oucnesQ 

647 

Lying Inactively on 


649 

Lying down, kicking not 
very vigorously 

10 


floor or bed 

1 


G40 

Lyl ng down, playing 


650 

Lying down, kicking vigor- 

17 


quietly, as playing 



ously 


with doll, pulling 


651 

Lying down, using aims 



covers over self, etc. 

4 


vigorously 

11 


CORRECTED MULTIPLIERS 

ACTIVITIES WHOSE MULTIPLIERS WERE CORRECTED 


Activities W ith Plent y of D ata 


Time, Corrected 

Tine, Corrected 

Seconds Multiplier 

Seconds Multiplier 

I Lein 

2 

5 

11.0 



4 

12,0 

Up 


3 

13.0 

35 

7.0 

Total 


34 

7.2 

cases 

16 

33 

7.3 



32 

7.3 

Vigorous- 


31 

7.3 

ness 

29 

30 

7.4 



29 

7.4 

Item 

24 

28 

7.4 



27 

7.4 

Slowly 

26 

7.5 



25 

7.5 

45 

4.9 

24 

7.5 

28 

5.0 

23 

0.0 

27 

5.0 

22 

0.0 

25 

5.0 

21 

0.0 

25 

5. 0 

20 

9.0 

24 

5.0 

19 

9.0 

23 

5.1 

10 

9.6 

22 

5.1 

17 

9.5 

21 

5.1 

16 

10.0 

29 

5.1 

15 

10,5 

19 

6.2 

14 

11.0 

IB 

5.2 

13 

11.5 

17 

5.2 

12* 

12.0* 

16 

5,3 

11 

12.5 

15 

5.3 

10 

13.0 

14 

5.4 

9 

13.5 

13 

5.4 

0 

14.0 

12 

5.5 

7 

15.0 

11 

5, (3 

6 

16.0 

10 

5.8 

5 

17.0 

9 

6,0 

4 

1G.0 

0 

6.5 

3 

19.0 

7* 

7 , 0 * 

Total 


VlgoroLS- 


cases 

17 

ness 

26 

Down 


ItfeJx' 

Ob* 

11 

5.5 

Pni 5 

' " 1 y 

10 

6.0 


9 

7.0 

6 

‘l *j 

0* 

0.0* 

S 

i’ p ,'j 

7 

9.0 

4 


6 

10.0 

3 

t r\ 


Time, 

Corrected 

Time, 

Corrected 

Seconds 

Multiplier 

Soconds 

Multi pli er 

Vigorous* 


21 

13.0 

ness 

34 

20 

14.0 

Total 


19 

16,0 

cases 

69 

10* 

1B.O* 

Item 32 

Vigorous- 

- 



neas 

35 

Slowly 





Item 65 

14 

0.2 



13 

0.5 

Rapidly 

12 

9.0 



11 

9.5 

17 

1G,0 

10* 

10 . 0* 

16 

17.0 



15 

10.0 

Vigorous 

- 

14 

19.0 

neas 

27 

13 

20.0 



12 

21.0 

I tom 33 

11 

22.0 



10 

23.0 

Rapidly 

9 

34,0 



0 

2J.0 

9 

10,0 

7 


0 

10.0 

6 

27.0 

7 

11.0 

5 

20.0 

Vigorous 

- 

Vigorous 

- 

ness 

31 

ness 

41 

Total 


Total 


canes 

7 

cases 

23 



Item 64 


Item 94 


Slowly 


Slowly 

37 

7.0 

14 

2.4 

36 

7.2 

13 

2.6 

35 

7.2 

12 

2,0 

34 

7.4 

n 

3.0 

33 

7.6 

10 

3.5 

32 

7.8 

0 

4.0 

31 

0.0 

0 

4.5 

30 

0.0 

7 

5,0 

29 

8.5 

Cl 

G.O* 

28 

9,0 



27 

9.5 

•'1 ,0J 

Li JfcJ- 

26 

10. (. 


32 

26 

10.6 



24 

i)l.r- 



23 

11.6 



22 

12.0 




* - Median. 
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FALES: VIQOROUSMESS OF PLAY 
COHRECTSD MULTIPLIERS - Concluded 



ACTIVITIES FOP, 

WHICH THERE 

IS QUES1 

Activities witli Plenty of Data 


Time 

. Corrected 

Time, Corrected 

Seconis Multiplier 

Seconds Multiplier 


Item 40 

Vigorous- 




ness 

20 


Slowly 

Total 




cases 

3 

27 

5.0 



IS 

6.6 

Item 

52 

11 

6.0 



10 

7.0 

22 

3 

9 

7.5 

16 

4 

0* 

0.0* 

n 

4.5 



10 

5 


Vjgorous- 

nesg 


Item 41 
Rapidly 


Item 50 


Vlfioroug- 

ness 

Total 

cases 


7 

0.0 


6 

fi.5 


5 

9.0 

23 

4 

10.0 

21 



20 

Vigorous- 


12 

ness 

31 

10 

Total 


9 

cases 

.13 

6 


I tern 53 


Vigorous- 
noas 21 

Total 

cases 9 

Items log and 110** 


Time, corrected 
Seconds Multiplier 

Item 124 


Vigorous-' 
ness 23 

Total 

cases 2 

Item 126 


Vigorous- 
ness 25 

Total 

cases 3 

Item 127 


VI goroua- 
nees 24 

To tul 

cases 1 

Item 129 


Time, Corrected 
Seconds Multiply 

Item 369 


VI gorous- 
nesa 32 

Total 

cases 1 

Item 583 


Vigorous- 

ness 

Total 

cases 


Item 5G4 


Total 

cases 


Ttein 111 


vigorous- 

naaa 

Total 

cases 


Item 293 


Vigorous- 

ness 

Total 

cases 


Item 586 


VI goroya- 
ness 23 

Total 

cases 00 

Item 5.1 


* - Median 


Vigorous- 
ness 33 

To tel 

cages 19 

Item 114 


Vigorous- 
nasa 32 

Total 

cases 1 


Vigorous- 
ness 25 

Total 

cases a 


Item 303 


Vigorous- 
ness 2 S 

Total 

oases 2 


Vlgorous- 

nees 

Total 

cases 


- Vigorouonas-j Scoras: Slowly, 19 ; Rapidly, 27. 



anthropometric studies of individual growth 

II, AGE, WEIGHT, AND RATE OF GROWTH IN WEIGHT, 

ELEMENT ARY SCHOOL CHILDREN 

CARROLL E. PALMER, RIITI KAWAKAMI AND LOWELL J. REED 1 

In a recent paper 2 an analysis wag presented of seriatim or "longitudinal 11 
measurements of the height of elementary school children to show the relationship 
between height already attained and the average annual rate of grcwth in height. 

It waa shown that* 

1. For boys, average annual gaina In height decrease regularly from the 
sixth through the tenth year of age. During this period increments of 
height are largely independent of height already attained. The well known 
"adolescent acceleration" of growth, regardless of age, begins somewhat 
abruptly when boys reach a height of 82 to 53 Inches, During this acceler- 
ated phase jf growth, which continues until Ti stature of at Least GO to 61 
Inches Is reached, there Is a marked positive coz^relatlon between the aver- 
age rate of growth and attained height. 

2. For girls, average annual gains in height decrease regularly from the 
sixth through the ninth year and those gains are Independent of attained 
height. The adolescent acceleration of growth in girls begins when a 
height of 50 to 51 inches is reached and continues until a stature of 55 
to 56 inches 1 b reached. With the attainment of the latter stature there 
la a marked decrease in growth rates, Throughout the whole of the adoles- 
cent period there Is a definite association between growth in height and 
height itself. 

3. During the adolescent accelerated phase of growth there Is a slight 
positive association ( more marked for girls than for boys, between height 
and variability of gain In height during the following year. 

It Is the purpose of this paper to present a similar analysis of seriatim 
weighings of elementary school children in order to show the relationship between 
attained weight and average animal growth In weight, More sized flcally, it is 
proposed to answer two questions: First, Is the annual rate of growth in weight 
related to absolute weight at the beginning of the year and, If so, does this re- 
lationship change with chronological age? Or, expressed differently, are the 
annual rates of growth in weight a function or attained weight only, attained age 
only, or of both attained weight and age? Second, to what extent do Individuals, 

^ From the Office of Child Hyglono, U. S. Futile Health Sorvlco and the Dopiii'trtont of 
Dioa tatlfl tics (Paper Ho. 2J.O) , Tho Jolrna Hopkins 3ahool of Hygiene rind Tublic Health, 
Grateful aaknowledgmont Id undo for aosiatanoo in VQrlouo pfirta of tho oliulv to Solwyn D. 
Collins, Morton Kramer and Jaaob Yoruaknliuy. This Is fcbo eighth 1 r n in-r'.ea of prpnra 
published under the gehornl tifclo, "ilogora town Growth Studies." Hofom.oo to the onrllor 
paporo will bo found In: Seloctivo Uortnllty in Childhood, Am. Jour. J!'vleno, bOh-612- 
1935. 

2 Palmer, Carroll E, f and Re ad, Lowell J. /.nlhrojiomatrlo Studies of Individual Growth. 
I. Age, Haight, end Growth in Haight, Elaniontfiry Sohdol Child r on. Ilumfh biology, 7: 
319-32-1. 1935. 
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Figure 1. Mean annual rates of growth, in we lght J specific lor age ana attained weight. 
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aliK© with respect to weight at one age, tend to become different after & year of 
growth? Or, In other words, what Is the dispersing effect of growth? 

MATERIAL 

The basic material for this paper was derived from the re cords of an Investi- 
gation of the growth and health of Bchaol children made at Hagerstown, Maryland, 
by the Child Hygiene Office of the U.S. Public Health Service during a seven year 
period from 1921 through 1927. Records were made of annual weighings of approxi- 
mately 3,600 white, native-born, elementary school boys and girls in the month of 
October of ©ach year. Some of these children were measured twice, eomo three 
times, and so on; a few wore measured seven times * From these observations it 
was possible to abstract over 6,000 actual yearly increments of gain In body 
weight for children between 6 and 14 years of age. Limitation of the study to 
children between these ages was made although increments were available for chil- 
dren considerably above 14 yearB of age. This limitation was considered essential 
because of the well Known fact that over-age-for-gra.de children, such as those 
who are over 14 years of age In the elementary school, form a selected group with 
respect to their physical and other characteristics. The inclusion of children 
in their 13th year, however, would appear to Introduce no selective factors which 
would seriously effect the results of the study. Inclusion of six year old chil- 
dren, who are in school, probably Introduces some aeleotlve elements since there 
la some differentiation with respect to physical characteristics of children ad- 
mitted to the first grade. In view of the fact, however, that the some selective 
lactors generally are operative in all studlee of elementary BChool children, it 
was considered permissible to include data from all children In the lower age 
groups, The data, although from selected children, are therefore considered rep- 
resentative of the first eight grades of the elementary school population since 
the only Important selective elements are those which would requires a child to be 
present In school on the days when the annual weighings were mode in October. It 
was not feasible in a study of this magnitude to weigh the children at exactly 
yearly intervals and the increments were adjusted by simple arithmetic interpola- 
tion to cover twelve -month periods. With few except Iona, however, the Intervals 
hatvieen measurements were between 11 and 13 months. The dates of birth of the 
children were obtained from the school records; the age used for each incremental 
period was the age on the birthday nearest to January first between the consecu- 
tive October weighings. Approximately 90 percent of the weighings were made by 
one individual; the beam scales which were used were ctre fully calibrated and it 
may be assumed that errors due to the "personal equation" were of minor importance. 
Weights were recorded to the nearest quarter pound, and, during the measuring, the 
children were required to remove shoes, veota, sweaters and coats, 

METHOD OF ANALYSIS 

The method of analysis la essentially one of correlation, the particular rela- 
tionship of interest being that between attained weight at the beginning of the 
year and gain in weight during the following year. Thus, the records of the chil- 
dren were grouped In age and sex specific classea and then Into 4-pound sub-groups 
according to weight at the beginning of the^ye&m. ..Two .constants w ere then calcu- 
lated for the children in each of the eulj-g^out^^ gfirst, t^e 
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Figure 2. Mean annual rates of growth in weight, specific for age and attained weight. 
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in weight during the following year and, second, the standard deviation of the 
annual gains. 

Basic data showing the average and standard deviation of annual gains and the 
number of children for each age and eex and weight subgroup are shown in Tables 
1 and 3. A specific example of the method of reading the values given in these 
tables may facilitate their interpretation. In the upper left hand section of 
Table 1, to the right of the marginal heading " 32 " and below the heading “e-V 1 ', 
are given three Items: the mean, the standard deviation “Stand Dev" and the num- 
ber of cases "No" for the group whose age was six years at the beginning of the 
year and was seven years at the end of that period. The figures given there show 
that three boys, whose weights in October were 33 pounds but less than 36 pounds 
and whoso ago at thoir nearest birthdays on the following January first was six 
years, gained between the two successive October weighings an average of 3.03 
pounds and that the standard deviation for the distribution of gains of these 
three boys equalled 0,05 pounds. The numbers given in the lowest horizontal row 
In Tables 1 and 2 are the weighted mean gains, the average weighted standard de- 
viations 3 of gains and number of children ror each of the age classes, irrespec- 
tive of the actual weight of the children at those ages. The numbers given in 
the vertical columns at the extreme right of the tables are, similarly, the 
weighted mean gainB, the average weighted standard deviations 3 and the number of 
individuals, for groups of children of the same weight, Irrespective of age. 

in order to provide statistical data of possible use to future workers, Table 
3 giveB the means, standard deviations and numbers of cases for the distribution 
of actual body weights for children in the different age classes. These data, 
together with those given in the marginal arrays of Tables 1 and 2, furnish the 
essential constants needed to reconstruct the principal parts of the correlation 
tables on which the paper is based. 


TABLE 3 

Constants of Frequency Distributions of Observed Weights for 
Specific Ages. Elementary School Children, Hagerstown, Maryland 




Boys 



Girls 


Age 

Mean 

lbs 

Stand 

Dev 

No 

Mean 

lbs 

Stand 

Dev 

No 

0 

46,46 

5.11 

212 

44.04 

4.60 

194 

7 

40.93 

6.57 

485 

47.36 

5.50 

512 

0 

64.12 

7.04 

002 

52.62 

7.24 

624 

9 

59.76 

0,76 


57.69 

0.76 

717 

10 

65.21 

10,32 

767 

63.60 

11.00 

718 

11 

71.82 

12.52 

629 

70,99 | 

13.81 

590 

12 

70.44 

14.10 

454 

77.42 

14,00 

410 

13 



65,26 

15.66 

270 

00.51 

1 

10.01 

233 


^ Thooo standard deviations are simply bhfl averages of those given in the appropriate 
arrays, weighted for tha number of onooa from whloh the Individual standard deviations wore 
oalaula ted . 
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MEAN ANNUAL RATE OF GROWTH 

The relationship between weight attained at a given age and average gain In 
weight during the following year is shown graphically for boys In Figure l/ 1 and 
and for girls In Figure 2. Except for certain differences In the older age 
groups , rhe principal characteristic of the relationship is clear, nwnely, growth 
in weight is more dependent on weight attained than on chronological age. In 
general the lines which describe the gains for the younger children fall closely 
together and tend to cross and recross each other without any consistent differ- 
entiation for the specific age Claeses. Certainly for boye from 6 to 11 years of 
age and for girls from 6 to 10 years of age weight already attained is a primary 
factor Influencing gain during the following year. For both boye arid girls, but 
to a leaser extent for boys, there la considerable fluctuation of tho lines for 
the older age groups, Fart of thle fluctuation Is due to the great variability 
of gains during this period of growth and represents only sampling variation. In 
spite of the sampling variation, however, the general pattern of the lines indi- 
cates that age is also an Influential factor In growth of the older age groups. 

If the mean annual rates for boys in the 72-76 pound weight class ore examined, 
for example, It Is found that the average increments increase slightly In each 
successive age group. The same general finding Is observable in the weight groups 
above this for boys and for a considerably wider range of weight groups for girls. 
Particular attention may be directed in this connection to the lines for the 12-13 
year and 13-14 year old girls, These age groups represent a period characterized 
by the beginning of the menses for the majority of the girls and it is clear from 
the evidence presented here, supplemented by considerable collateral evidence, 
that other factors enter the growth process which are not present either before 
or after this period. The general finding of a direct and close relatlonahip be- 
tween attained weight and growth in weight Is observable, however, for the 12-13 
year group. The line representing the growth of girls in the 13-14 year group, 
on the other hand, remains relatively Horizontal, indicating that for this group 
there 18 essentially no positive association between attained weight and growth. 

It 1 b not considered necessary at this time to discuss all of the details Which 
appear In the tables. Certain points, however, may be mentioned. Thus, it lo 
evident that growth In weight between 6 and 14 years of age le dependent both on 
age and on weight already attained. In boys, age apparently has little influence 
on average growth during the time that weight changes from 32 to 73 pounds. In 
girls, similarly, age has little effect on growth during the time that weight 
change b from 36 to 00 pounds. Increase in weight above these limiting values, in 
general, depends on both age and attained weight. A detailed analytical separa- 
tion of the relative Influence of these two factors, however, presents difficult- 
ies. 5 The importance of considering the Implications of the general findings may, 
nevertheless, be indicated. Obviously, the usual method of expressing growth 
increments only In terms of gains for specific age groups may be quite unsatis- 
factory In many practical problems. If, for example, the growth of a group of 

4 lh Figures 1, 2, and 5, Irregular vnluoB bnaed on only o fo*> oaaeo t»ro omlttBd from 
the graphs, No data, however, aro omitted from tho tohlee. 

5 It i& oonsiderod BUfflaiBht at this to atate that attempts to derive inn thomatl.- 

oal expressions to repreaent fcho Individual ourvoo shown In Figure a 1 and 2 and tha qoid- 
poaita aurva In Figure 3 have nob boon ouooeflflful. 



SOYS 






PALMER, KAWAKAKI AND REED: OROITTH AND WEIGHT 


67 


underweight or malnourished children is studied, quite erroneous conclusions may 
no reached If gains in weight are compare 1 only with ago specific increments. In 
the light of findings presented here It would appear to be necessary in many 
problems to take account of both age and attained weight, in some problems, how- 
ever, It may be Impractical to attempt to partial out both age and attained 
weight. Under such circumstances, the results of the present analyses Indicate 
that if only one variable can be considered, more satisfactory results will be 
obtained by making the analyses specific for attained weight alone rather than 
for age alone. Thus it Is shown that the gains of 10 year old girls vary from 6 
to 14 pounds per year depending on whether the girls vrelgi 60 or 90 pounds at 
that age. The calculated average gain of 7,62 pounds per year for girls between 
their 10th and 11th year would fumlBh in many Instances a highly un satisfactory 
standard. In view of those circumstance a, the average gains for children of the 
same weight but of different ages was calculated and reported in the tables. 

These data are presented graphically In Figure 3. According to this analysis, 
boys and girls gain in weight at essentially the same rate until both attain a 
weltfit of approximately 64 pounds. During the time that 30 pounds are added to 
their weights or until both attain a weight of approximately 85 pounds, girls 
grow more rapidly than boys of the same wel^it; both sexes grow at about the same 
rate after weights of 90 pounds are reached. 

DISPERSING EFFECT OF GROWTH 

Standard deviations of observed gains, as given in Tables 1 and 2, provide not 
only the usual measures of variability, but also quantitative measures of the 
tendency for individuals, alike with respect to weight at the beginning of thB 
year, to become differentiated after a year of growth, The children Included In 
the separate sex and age and weight sub-groups make up homogeneous classes of In- 
dividuals; they are alike with respect to age and sex and, within four pounds, 
they weigh the same amount. At the end of a year of growth they have gained vari- 
able amounts in weight, Since the standard deviations are based on actual gains 
for homogeneous groups, they measure differences In growth and serve as indexes 
of the differentiating or dispersing effect of growth. Furthermore, since the 
grouping of the children Into 4-pound sub-groups according to weight at the be- 
ginning of the year subdivides the population into many homogeneous classes, a 
study of those standard deviations may give a rather complete picture of the dy- 
namics of the dispersing effect of growth during the whole of the growth period 
from the 6th to the 14th year of age. Although these Indexes of the dynamics of 
growth may be utilized In a number of ways In the study of growth processes, the 
present paper will contain only a limited graphic analysis of the relationship 
between the dispersing index and age, sex and weight at the beginning of the year. 
Accordingly, Figures 4 and 5 show graphically the same analysis for the standard 
deviations of gains as was shown in Figures 1 and 2 for mean gains. 

Viewing the data for boys (Figure 4), it will be noted that the linos repre- 
senting standard deviations for the various age groups are superimposed upon each 
other to such an extent as to suggest that age is not a primary factor in the re- 
lationship, Between the weight range of 38 to approximately &0 pounds, It Is 
reasonably clear that despite the irregular fluctuations which are duo largely to 
sampling variations, the indexes of dispersion depend primarily on attained weight 
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and that the dispersive effect of growth Increases directly with Increase in 
weight The paucity of data for weights above 60 pounds does not permit a defi- 
nite statement of the relationship. 

An examination of the material for girls, presented in Figure 5, reveals es- 
sentially similar findings aa those outlined for boys. The greater Irregularity 
0 f the lines for the girls is indicative of the well known fact that grovith of 
girls shows greater variation than growth of boys. It is probably permissible, 
however, to conclude that throughout the weight range from 36 to 86 pounds, the 
dispersive effect of growth increases regularly with increase in attained weight 
and that age is not an Important determining factor in the relationship. Above 
the weight of 86 pounds the standard deviations for girls show great variation, 
probably because of the Inadequacy of the data. 

aince age appears to be only an incidental factor In determining the tendency 
for individuals of the same weight to differ after a year's growth, averages of 
the indexes of dispersion were calculated for each of the weight classes, disre- 
garding age. 'The results of these calculations are shown in Figure 6, the aver- 
ages of the dispersion Index for girls follows very closely a straight line re- 
lationship throughout the range from 32 to 06 pounds. After the latter weight is 
attained, the line representing the relationship tends with considerable irreg- 
ularity to become horizontal. The line, representing the changes of the index 
with increasing weight for boys, follows closely the line for girls until a weight 
of approximately 50 pounds is reached by both sexes, From this point until a 
weight of 72 pounds is attained, the line for boys is considerably lower than the 
line for glrla, indicating that the dispersing effect of growth is less in boys 
than in glrla of the same weight, Above weights of 72 pounds, the Indexes for 
the two sexes are much alike, except that the dispersion Is greater In boys In 
the weight range from 02 to 90 pounds. 

In connection with the study of the indexes of dispersion, one additional point 
may be made, namely, that there would appear to be a marked positive association 
between the standard deviations and the means of the annual increments. Tims the 
curves shown in Figures 3 and 6 ars very similar and led to the suggestion that 
changes in average gains In weight are accompanied by similar changes in variabil- 
ity of gains. An analysis of the correlation between means and standard deviations 
of increments, although showing clearly the presence of a positive association, 
does not reveal additional information of sufficient importance to warrant itc 
Inclusion in the paper. 


SUMMARY 

Thig paper represents the second part of a "longitudinal 11 study of growth. 

The first paper of the study contained an analysis of the relationship between 
height and growth in height of elementary school boys and glrla. It was shown 
that growth in height is primarily dependent on chronological age between the 
sixth and tenth year in boys and the sixth and ninth year in girls. From the up- 
per limits of these Intervals of age, until th© fourteenth year is reached, growth 
in height of both boya and girls shows a marked positive correlation with height 
already attained. It was shown, also, that there Is a slight correlation between 
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the variability oi growth in height and height itself. 

The present paper consists of a similar analysis of the relationship between 
body weight already attained and growth In weight, The study Is based on approx- 
imately 0,000 observed annual Increments In body weight of elementary school boys 
and girls between the ages of six and fourteen years, A tabular and graphic anal- 
ysis of these data m age and sex and weight specific classes show the following: 

1, During the period of growth in which boys increase from 33 to 60 
pounds in weight and girls increase from 32 to 60 pounds, the primary factor 
which influences growth is body weight already attained, ton weight 
reaches the upper limits of these ranges, growth is influenced by attained 
chronological age, although attained weight is still the stronger factor in 
growth. 

2. Standard deviations of distributions of annual increments, which in this 
study serve as indexes ol a dynamic force tended the "dispersing effect of 
growth," are found to be strongly correlated with both attained weight and 
growth In weight, 

Applications of the investigation are pointed out and it is Indicated that in 
many practical studies on children it is necessary to consider attained weight in 
evaluating growth in weight. 



AN EVA UJATION OP VARIOUS INDICES OF LINGUISTIC DEVELOPMENT 
JOHN E. ANDERSON 1 

In 1933 La Brant ,2 uBlng as material compositions written by children in the 
fourth to the twelfth grades, published an interesting study of language develop- 
ment, She obtained an index of subordination by dividing the number of subor- 
dinate predicates by the total number of predicates in compositions of approxi- 
mately 150 words, She round that the index of subordination inoreased with men- 
tal age and with chronological age, the curve for mental age rising from Q 1/2 
years to 13 1/2 years and then falling off, while the curve for chronological age 
rose steadily from B 1/2 years to 16 years. Although on the whole the girls 
showed a slightly higher Index of subordination than the boys, at different age 
la vela the relationship between the indices for the gaxes varied, No evidence was 
found to support JaaparsBn'B statement that subordination la more characteristic 
of males than of females. 


Preliminary to a ffi0re detailed study of the development of written language In 
children the investigation reported In this paper wag undertaken to solve several 
methodological questions. La Brant used a a ingle composition and did not chock 
the consistency of the Index of Subordination by comparing different compositions 
written by the some children. Although no children's compositions were Immedi- 
ately available for our study, it was found that in a course in composition in 
the General College of the University of Minnesota, 3 students were accustomed to 
write a preliminary draft of their compositions in notebooks which were then made 
available to the instructor bafora extensive criticism or correction was under- 
taken. Aa the choice of the theme was left to the individual these compositions 
dealt with a wide variety of subjects* From four different sBta of compositions, 
sections of approximately 160 words (to the nearest complete sentence) ware 
selected, These are hereafter designated as compositions 1, 2, 3, and 4, In the 
order in which they were written. From the first composition an additional section 
of approximately 160 words, coming immediately after the first 150 words, was se- 
lected. Thie section is called composition IA, For each individual, then, parta 
of four different compositions and an additional part of one composition ware 
available , Compositions were obtained for a total of 111 students, of whom 60 
were malea and 65 femalea. Their ages ranged froft 16 to 24 years with a mean of 
19 yoara 4 months and a standard deviation of 17.9 months, In addition for ail 
students percentiles in the Minnesota college aptitude teat and In the Iowa 
English test were available. For 87 students high school ranking percent lies were 
also available. For this study percentiles vysre converted into a ignis floors 9 . 


In addition to the index of subordination obtained by the La Brant method, the 
mean length of sentence tor each individual and the standard deviation of sentence 
length front this tiaan determined, together vilth a. personal pToncun Index 
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obtained by dividing the number of personal pronoun b In each passage by the total 
number of pronouns used In the selected sample of writing, Since second pernon 
pronouns were almost completely absent from the compositions, this Index is vir- 
tually one whicn snows the ratio of first person pronouns to first and third per- 
son pronouns combined. 

Table I presents the correlation coefficients u showing the interrelation of 
length of sentence In the different compos It ions. All coefficients are positive 

TABLE I 


INTERCORHELATIONS OF LENGTH OF SENTENCE IN SEVERAL 
COMPOSITIONS 



1 

Composition 

3 3 

4 

Composition 2 

+ .50 




Composition 3 

+ .34 

+ .20 



Composition 4 

+ .34 

+ .33 

+ .31 


Composition IA 

+ .35 

+ .15 

+ .36 

+ .32 


but relatively low. The reliability coefficient determined from compositions I 
and IA is +.35 and the mean of the coefficients for the interrelations of all the 
compositions (exclusive of the coefficient between I and IA) is +.31, Since 
length of sentence Is an objective measure obtained by counting, the obvious con- 
clusion Is that a passage 150 words in length Is Insufficient to obtain a charac- 
teristic or stable measure of sentence length. 

Similar coefficients for the standard deviation of sentence length are pre- 
sented In Table II. Again the coefficients are all positive and low. They are 

TABLE II 


INTERCOPiRELAT ions of s.d, of sentence length for 

SEVERAL COMPOSITIONS 



1 

Composition 

2 3 

4 

Composition 2 

+ .12 




Composition 3 

+ .15 

+ .05 



Composition 4 

+ ,ia 

+ ,27 

+ .07 


Composition IA 

+ .24 

+ .17 

+ .24 

+ .03 


lower than those similarly obtained for length of sentence undoubtedly because of 
the Intrinsic relation between the standard deviation and the iiieun. The relia- 
bility coefficient determined from compositions I and IA Is + .24 and the menu of 
the coefficients for the relationships between the various compositions (exclusive 


qavroLa tlanu pro Ponrsontnu jir'duo l -sviLVMi til , 



g4 ANDERSON ; INDICES OF LINGUISTIC DEVELOPMEWT 

o/ the coefficient between I and IA) Is +.14. Since this standard deviation la 
a function of sentence length It, too, Is objective, A sample of 160 words Is, 
then, too brief for obtaining a stable measure of variability In sentence length, 

iri Table III similar coefficients are presented for the index of subordination, 
Tho correlations are low and with one exception positive. The reliability coef- 
ficient for compositions I and IA Is +.23. La Brant obtained a reliability coef- 

TABLE III 


INf ERCOIttVELATI ON OF SUBORDINATION INDEX FOR SEVERAL 
COMPOSITIONS 



1 

Composition 

2 3 

4 

Composition Z 

+ .11 




Composition 3 

+ .22 

-.00 



Composition 4 

+ .06 

+ .05 

+ .01 


Composition IA 

+ ,23 

+ .05 

+ .10 

+ ,05 


Ilclent of ,61 (rank differences) or .63 (Paarsonian) for 21 samples of the pub- 
lished writing of psychologists, She, however, used 300-word samples in this 
portion of her study and points out that the finished product of experienced 
writers may not be comparable with that of children, The moan for the Interrela- 
tions between the compositions, exclusive of the coefficient for I and IA, is 
+ ,07. These coefficients are surprisingly low and indicate that the Index of sub- 
ordination needs further study. Two factors are Involved. The data on the length 
of sentence and the standard deviation of sentence length indicate that a sample 
of 150 words Is inadequate for measures which are completely objective in their 
determination, Over and above this inadequacy of sample tbBre is the further 
factor of a subjective element in the judgments upon which the Index is based. 

in our study the compos it tons were typed triple space on single sheets of 
paper. All coordinate predicates were underlined in black and all subordinate 
predicates In red. Wherever a question was raised as to the classification of a 
particular predicate, it was discussed with another person and an agreement 
reached as to the classification, As a check, composition I was retyped and given 
to a third person, who, after a general discussion of the criteria, marked the 
papers without further consultation. The correlation coefficient obtained for 
lnter-porson marking of the same passage Is +.70, a figure sufficiently high to 
Indicate inherent possibilities in the method, It is quite likely this coefficient 
could be substantially increased If a scale were prepared showing how doubtful con- 
structions were to be classified. 

In Table IV, coefficients for the pronoun Index are presented. Although this 
Index has much greater reliability for a single composition , as shown by the coef- 
ficient of +.61 between I arid IA, the correlations botween various samples of writ- 
ing are extremely low r The mean coefficient for the interrelations of this index, 
exclusive or the coefficient for I and IA, Is + .11. 
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TABLE IV 


II^ERCQRRELlATI ONS OF PRONOUN INDEX FOR SEVERAL COMPOSITIONS 



1 

Composition 

2 3 

4 

Compos it ion 2 

.00 




Composition 3 

+ .02 

+ .09 



Composition 4 

+.17 

+ .19 

+ .25 


Composition IA 

+ ,61 

+ .05 

+ .04 

+ .20 


In measuring a language product at III another lac tor must he taken into ac- 
count, namely the relationship between language and the situation or circumstance a 
in which it ia produced or the subject matter with which it is concerned. The 
high coefficient for compos ltlona I and 1A indicate that the pronoun index is 
fairly consistent within a single composition, but is worthless or or only slight 
value In predicting the index for another composition written at a different time 
and on a different subject, This factor undoubtedly operates In all ths indices 
treated here. Language in its very nature la an extraordinarily flexible and 
adaptable instrument. To be sure, it Is af footed to some degree by personal stan- 
dards of style and treatment, But even in a writer with a very consistent style 
there ia undoubtedly a wide range of adaptation to situation and subject matter, 
with consequent variation. 

THE INTERRELATION OF MEASURES 

The interrelations of all the measures of language obtained, i.a t length of 
sentence, standard deviation of sentence length, index of subordination, and pro- 
noun Index were obtained for each composition „ -Since the resulting correlation 
tables are very similar, only the means are presented in Table V, Each coeffi- 
cient in this table is the mean of the five coefficients obtained from composi- 
tions I, IA, 2, 3, and 4, respectively. 

TABLE V 


INTERRELATIONS OF LANGUAGE MEASURES 



Length of 

Sentence 

s,o. or 

Soutanes 

Index of 

Subordination 

S.D, Sentence 

+ .51 



Index of Subordination 

+ .49 

+ ,30 


Pronoun Index 

-.01 

-.03 

+ .13 


The mean of the coefficients for the relation between standard deviation of 
sentence and length of sentence, which ia +.51, indicates that standard dovlation 
of sentence length varies with the length of the sentence, as was to be expected. 
Sentence length varies more in the composltioriB in which long sentences arc used 
than in those with shorter sentences. 
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The coefficient for tha relationship between length of sentence and index of 
aubord I nation, which 13 practically the same, +,49 , shows that those who uae 
longer sentences also tend to use more aubordlnate clauses* The relationship be- 
tween standard deviation of sentence length and the index of subordination la con- 
sistently lower, being +.30 and indicates that v/hlls the use of subordinate 
clauses Is a contributing factor in variations In sentence length, It la not the 
only factor. In general, sentences containing subordinate clauses eeero to be 
longer than those containing coordinate clausag, Many students of style, includ- 
ing la Brant, have suggested that in the development of style there is a strong 
tefld^ndy to substitute subordination for Coordination* 

The personal pronoun index shows no relationship whatever to length of sentence 
or to the standard deviation of sentence length, the coefficient b closely 
approaching zero, ilia small relationship (+,13) Da tween the index of subordina- 
tion and the pronoun index suggests a slight tendency In writers employing the 
first parson to uae more subordinate predicates than are used by those who write 
ih tha third person* 

RELATIONSHIP OF INDICES TO OTHER FACTORS 

Goaf fio lent a wero calculated for the relationship between the various indices 
arid chronological age, college aptitude scores, Iowa English scores and high 
school rank, for each of the indices and each of the compositions. The mean of 
all these coefficients aro presented in Table VI. 

table VI 


CORRELATIONS of language measures with other measures 



Length of 
Sentence 

3.D. of 
Sentence 

index of 

Subordination 

Pronoun 

Index 

Age 

+ .00 

+.0S 

-.04 

-.04 

College Aptitude 

+ .01 

+.04 

-.OS 

-.03 

Iowa English 

+ *12 

+ .15 

-.02 

+ ,06 

High School Rank 

+ ,10 

+ .10 

-.02 

+.01 


These approximate zero and Indicate that there la no essential relationship 
between any of the Indices used and the other measures available for the individ- 
uals in the very homogeneous group studied here. Length of sentence and standard 
deviation of sentence length seem to be slightly related to Iowa English scores 
and to high school rank. 


SEX DIFFERENCES 

Means wore determined for each aax for language measures and each of the gen- 
oral measures ueod in this study and are presented in Table VII. 

In general the girls show a consistent but slight tendency to use longer sen- 
tences, to vary their sentence l'Qngth more, to use more subordinate clauses, and 
to u ao more personal pronouns. With but three exceptions out of the twenty 
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TABLE VII 


COMPARISON OP SEXES 



Male 

Female 

Dlff/tf Dlff. 

Length of Sentence 

20.2 

20,6 

+ .34 

3, D. Sentence 

8.2 

8.7 

+ .73 

Index nl Subordination 

49.3 

60.2 

+ .3£ 

Pronoun Index 

47,7 

63.6 

+ .90 

Age 

19.6 

19.3 

-.89 

College Aptitude 

41,3 

43,6 

+1,60 

Iowa English 

40,7 

47.1 

+4.30 

High School Rank 

44.B 

49,4 

+2.58 


determinations on the Individual compositions the differences all favor the girls* 
But It ahould be noted that the differences are of such slight significance when 
the Dlff/d dlff . A calculated that they are probably meaningless. And when they 
are compared with the differences for the sampling data available for the groups 
shown In the last half or the table , It becomes clear that they are of no signifi- 
cance whatever. 

Certainly there is no support here for the contention or some grammar lana that 
linguistic aklll ag measured by the tendency to subordination Is present in 
smaller amount In girl a than In boys* 

Although this study points out certain limitations of the Index or subordina- 
tion, vftien obtained on a short sample of written composition, in my opinion. It 
doaa not question the validity of the results obtained by La Brant ao far as the 
chronological age and mental age relationships of the index are concerned. The 
subjects Ln this study are well beyond the period at which, according to her 
study, the developmental curve flattens out, In younger Individuals the change 
in language with age may be so marked that It la apparent even when essentially 
unreliable measures are used. 

Ths difficulties involved in the use of the. index of aub ordination are apparent 
when we consider the results of both Investigations in terms of the size of the 
Indices obtained. La Brant used two groups of subjects. For her child subjects 
the highest median index, 36, 26, was obtained for those 16 years old, On hor 
group of twenty-one adult psychologists, for whom two passages from the psychol- 
ogies of 1930 were analyzed, the mean subordination index for the first sample 
was 45.3 and that for the second sample 46.5. The mean Indices obtained on the 
basis of the first marking in our study lie between 46 and 51 for the various com- 
positions. For composition IA the first marker obtained a mean subordination in- 
dex of 50. SO, whereas a second marker obtained a mean index of 38.13, which Is in 
much closer agreement with what might have been expected from the La Drant results, 
Examination ol the papers indicates that the thief difference lias li\ the inter- 
pretation of infinitives, many of winch ware oouatruod by tho Tirat marker aa sub- 
ordinate predicates and ware not ao construed by tho ascend, Although La Brant 
made a special study of lnflnltlvos, she does not make perfectly cIoeit how they., 
were handled ln calculating the subordination Index, Dooplto our attempt to 
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Che La Brant technique closely j our Interpretation of subordination was evidently 
less rigorous than hors. In the absence of a very detailed description of how 
specific clauses and phrases are to he rated, It Is obvious that the level of the 
subordination index will he subject to variation depending upon the Interpreta- 
tions made by those using It. It should also be noted that our test of the Index 
of subordination Is the most rigorous that can be applied. Whereas La Brant used 
compositions written on the same topic, wo used compositions as we found them 
regardless of topic. We were Interested in the generality of the index in the 
nope that an easily applied and uniform msaaurlng Implement could be developed. 
Although our study Indicates that this is probably out of the question. It leaves 
upon a fertile field for the development of Indices based on common subject mat- 
ter, well categorized scales, and adequate samples from the standpoint of length 
o£ paesaga. 


SUMMARY 

1. A written passage approximately 150 words in length does not constitute an 
adequate sample for the study of written language. Measures that can be deter- 
mined with maximum objectivity, such as length of sentence and standard deviation 
of sentence, show low positive relationships with those obtained on similar pas- 
sages taken from other compositions, while indices in which a subjective element 
enters show even lower relationships, 

2. The results suggest that within the language product of a single individ- 
ual indices of written language vary with the situations in which language la 
used and with the BUbJect matter, 

3. The indices here considered show some interrelation with each other, 

Length of sentence, standard deviation of sentence length, and the index of sub- 
ordination are positively related. The pronoun index is not related to the 
length of sentence or to standard deviation in sentence length but is slightly 
related to the index of subordination. 

4. For the highly selected group of subjects used In this study, none of the 
Indices show significant relationship to age, college aptitude, Iowa English 
Scores, or high school rank. 

6, No significant relationship between sex and the linguistic Indices studied 
was found, 



MEAN SENTENCE LENGTH COMPARED WITH LONO AND SHORT SENTENCES 
AS A RELIABLE MEASURE OF LANGUAGE DEVELOPMENT 


EDITH A, DAVIS 1 

Although the mean length of sentence Is a very valuable index of language 
development, It doe a not give due weight to sentences which lie at the extremes 
of the distribution. In analysing 21,000 remarks of 436 children 2 tho writer 
found that nearly 20 per cent were oi only one word, while on the other hand 
there were many sentences which reached 20, 30, and even 50 words. Those very 
long and very short remarks are here compared with moan sentence longth from the 
etandpolnt of reliability and the portrayal of group differences in development, 

At the upper end of the scale the sentences considered were each child's 
longest sentence and the mean of each child' e five longs ot aontoncen. In this 
way all subjects were equally represented In the analysis, and group differences 
which might have been misinterpreted if long sentences had been arbitrarily do- 
fined as those exceeding 0, 10, or 12 words In length became meaningful. Although 
.such a method might give a clearer picture of the characteristics of long sen- 
tences, the consequent elimination of many of the subjects (because no sentences 
over the arbitrary limit were present in their records) would havo nullified tho 
careful selection of cases on a cross-section basis. 

Since 10 per cent of each child's remarks were considered long sentences for 
that child, the variability In the length of the long sentences studied wob nec- 
essarily great. The range In longest sentencas was from 2 words for a kinder- 
garten child who could hardly talk at all to 56 words for a fourth grade girl, 
The mean of the 5 longest remarks ranged from 1.4 to 30.4 words. The mean and 
the reliability of the mean of long sentences at each age level studied, aa well 
as that for the mean of 50 remarks, will be found in Table I. 

TABLE I 

INCREASE IN SENTENCE LENGTH WHEN MEASURED BY TIE LONGEST , TIE MEAN OF 
5 LONGEST, AND THE MEAN OF 50 REMARKS 


Subjects Longest Sentence Mean of 5 Longest Mean of 50 Remarks 
Age in No. of Mean no, Mean no. Mean no. 


years 

Cases 

of words 

S.D. 

S.D.Tii 

of words 

S.D. 

S.D.m of words 

S.IJ. 

b«D ,m 

5 1/3 

248 

13.5 

5.79 

.37 

10.3 

3.52 

.22 

4.57 

1.41 

.09 

6 1/3 

63 

16.2 

5.84 

.73 

12.2 

3.36 

.42 

5.28 

1.37 

.17 

9 1/3 

125 

20.2 

8.79 

.79 

15.6 

5.40 

,49 

6.55 

2.30 

.20 


1 From Institute of Child Welfare, Unlvorsity of hllnnoaoto. 

2 Davie f Edith A. Tho Dovaloprant of Lingulotla Skill In TwlnJJ, Dingle tuna, with kil- 
lings and Only Children. University of Mlnnoaota, Inilltufco of Child Welfare Mmoprii jh 
Sarlas Numbor xiV. In froao. 
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Figure 1, Increase with Figure 2, Increase In 
age In length of longest, length or longest, mean of 
the mean of 5 longest, and 5 longest, and mean of 60 
the mean of 50 remarks, remarks for boys and for 

girls. 



Number ot 'words 
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Figure 3. Increase In Figure 4. Increase in 

length of longest, mean of length of longest, mean of 

5 longest , and mean of 50 5 loncest, ami mann of 50 

remarks for twins, single- remarks for children from 

tons, and only children. upper and lowor occupa- 

tional groupings . 
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Although all the measures show development from year to year Figure 1 indi- 
cates that the Increase LB more noticeable in long sentences than in the mean of 
50 remarks. 


The superiority in mean sentence length of girls, only children, and children 
from the upper occupational groupings, which was found in the major study become 
even more clear when long sentences are the method of measurement. These find- 
ings are presented in Figures 3,3, and 4. Similarly, the difference In mean 
sentence length he tween kindergarten children with perfect and faulty articulation 
reported in the major study was found to exist when the groups were compared for 
the longest and mean of 5 longest sentences, and for the number of one word re- 
marks. Articulatory difficulties, usually of the infantile type, were present In 
80 of the 240 subjects at the 5 1/2 year age level. The mean sentence length for 
the perfect group was 4,05 words, and for the faulty group 4.00 words, with a 
critical ratio between groups (D/S.D, diff.) of 4.39. Table II shows the con- 
sistency of this difference when the sampling Includes only very long or very 
short remarks, 


TABLE U 


COMPARISON OF VERY LONG AND VERY SHORT RDIARKS OF CHILDREN 
AT 5 1/3 YEARS ON THE BASIS OF ARTICULATION 


Group 

Number 

Mean length 

Mean length 

Number of one- 


of cases 

longest 

of 5 longest 

word remar Its 

Faulty 

00 

11.7 

9.06 

11.83 

Perfect 

160 

14.5 

11.03 

9.70 

At each age 

there i9 a slight positive relationship between length of sentence 

and intelligence, This correlation, calculated by the Pearson pro duct -moment 

method, 1b very constant 

whether the unit 

of measurement 

la the longest, the mean 

of 6 longest, 

or the mean 

of 50 remarks. 

Table m gives the exact relationship, 



TABLE 

III 


CORRELATION BETWEEN IQ AND SENTENCE LENOTH 

Age In 

Longest 

Mean of 5 

Mean of 

years 

sentence 

longest 

50 

6 1/3 

.20 

,24 

.48 

6 1/3 

.30 

,22 

.21 

9 1/2 

.20 

.19 

.20 


The measure of short sentences used was the number of single word remarks for 
each child. The relationship between number of single word responses and IQ la 
alight ly negative, and the mean number ol such responses decreases somewhat with 
age. These findings are summarized in Table IV. 
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TABLE IV 


MEAN NUMBER OF SINGLE WORD RESPONSES 


Age in 

Mean 

S.D. 

S.D.m 

Correlation 

years 




with IQ 

6 1/2 

10,90 

0, 95 

.56 

-.19 

6 1/2 

9.30 

7,04 

.69 

-.03 

9 1/2 

a. 34 

2,94 

.20 

-.30 


The critical ratio (D/S.D, diff.) between the number or ouch responses at 
E 1/2 and at 9 1/3 years Is 4,06, which satisfies the criterion usually sot up 
for statistical reliability. 

Throughout the analysis of the data the writer was Impressed by the cons is- 
tenoy of sentence pattern for Individual children. That is, a child wlioao moan 
length of sentence was long tended to use many long sentences, ratlior than a few 
long ones and the rest short. Conversely, a very long sentence waa seldom found 
in the record of a child whose mean length of sentence was short. Statistical 
verification of this impression was obtained by the calculation of reliability 
coefficients, Since a child's remarks tended to Increase in length as he became 
more at ease In the experimental situation, the data, consisting of 50 remarks 
for each child, were divided by the odd-even method, rather than by taking first 
and second halves. The longest sentence, the mean of the 5 longest sentences, 
the mean of all 25 sentences, and the number of one word remarKa in the odd 
section were correlated, using the Pearson product -moment formula, with the cor- 
responding measures in the even section, Since this method takes account of only 
one-half the actual data, the coefficients were corrected by using the Spearman- 
Brown prophecy formula. The findings are summarized In Table V. 

TABLE V 


RELIABILITY COEFFICIENTS OF FOUR MEASURES OF LANQUAG E DKVEJjOFTENT 


Age in 
years 

Longest 

Me mi of 5 

longe at 

Mean of 

25 

Number of on o -word 

remarks 

5 1/2 

,59 

• 64 

.91 

.94 

6 1/2 

.73 

.84 

.87 

.79 

9 1/2 

.86 

.92 

.95 

.97 


It appears thQt the longest sentence Is least reliable and the menu of 25 
sentences Is moat reliable at each age, In general, the language of the child 
at 9 1/2 years seems to have become somewhat more uniform In pattern than is the 
case with younger children, For certain purposes tho number of one-word remarks 
In a given sample of spoken language would seem to bo a satisfactory and easily 
calculated measure of language development. The moan of 5 longost remark n shows 
development so clearly and !□ 30 nearly equal In reliability to the moan of the 
entire sample, that It should be seriously considered as a measure In future 
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a bud lea of language, 

Among the subjects at the 6 1/2 year age level were 30 pairs of llke-sex twine. 
91nce the similarity between members of such pairs In many mental traits la well 
established, a comparison was made of the correlation between members of twin 
palra with that between the two halves of the data for the same individuals, 
using the method for correlating Interchangeable variables davl9ed by Goodenough. 1 
For all the measures under consideration there ia an appreciable relationship 
between twin pairs, but the reliability of the two halves of the data la much 
greater j a a may be seen In Table VI. 

TABLE VI 


COMPARISON OP THE RESEMBLANCE BETWEEN LIKE-SEX TWINS AT 5 1/2 YEARS 
WITH THE ODD -EVEN RELIABILITY OF THE DATA FOR MEMBERS OF THE PAIRS 


Qroupa Compared 

Longest 

sentence 

Mean of 5 
longest 

Mean of all 

remarks 

Number of one -word 

remarks 

Members of PalrB 

,35 

.42 

.51 

.06 

Halves of Data 

.44 

,84 

.60 

.98 

Halves of Data 2 

.61 

.91 

.94 

,99 


The same comparison waa made using the difference between means for members of 
pairs and for the two halves of the data. In this caae 12 sets of unlike-sex 
twine were Included, since Inspection of their records had Indicated that the 
Bane trend 1 b preBent. The findings are presented in Table Vll. 

TABLE VII 


COMPARISON OF THE MEAN DIFFERENCE BETWEEN MEMBERS OF TWIN PAIRS AND THE 
MEAN DIFFERENCE BETWEEN THE HALVES OF THE DATA FOR THE INDIVIDUALS 
MAKING UP SUCH PAIRS 


Mean difference 

between 

Longest 

BsntencB 

Mean of 5 

longest 

Mean of 60 

remarks 

Number of one- 

word remarks 

Members of pairs 

4.21 

2.56 

0.88 

5.29 

Halves of data 

3.31 

1.80 

0.79 

1.06 

Critical ratio 

1.65 

1.07 

1,07 

9.63 


In the mean length of all remarks, members of palra are nearly a b much alike 
aa are the two halvas of the data. The greatest difference is In the number of 
one word remarks, which definitely implies that in the use of such remarks mem- 
bers of pairs are very different, while the individual Is very consistent. 

pany,^Naw <, Y0T£^ , 193l^ ,, pp.t n 239-243 aO11 1 J ' E ’ Experlni8ntQl Child 3 tud 7 ■ Th° Century Com- 
2 

Oorpaotfld "bj SpflArmjin-Brown prophecy fornula. 
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Remarks 
associated witk 
iVtUQtlOTi 

At \wer± 


Judgme^ti 
cmd optftion^ 


Qucj turns 



Simple seKtencej 

Simple sentences 
witk a pkroie 

GovApouAd awd 
cample)*. ieivteKcei 

Elaborated 
•iei\tcr\cej 

Loosely constructed 
remarks 


LO 15 20 2.5 30 ) 

Per cet\t 

BBBBB Lonyejt sentence 
Y/////M f (onyejt jentcnccj 
j entencej 


40 45 


Figure 5, Comparisons of longest, mean of b longest, and moan 
of 50 remarks by functional and structural categories, 
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Long sentences present certain well-deflnad characteristics of function and 
structure winch Indicate that such oontencea do not give an accurate picture of 
the importance In children's language of certain forms- A large number of func- 
tional categories were distinguished in the major study, many of which proved to 
be of mino/importance. Some of these are scarcely represented among the long 
sentences, and It la only in the larger categories that trends con be considered 
at all conclusive, 

questions tend to be short, Answers at 9 1/2 years tend to t>e uniform In 
length, but at 5 1/2 and 6 l/2 they tend to be short. The greater length at 
9 1/2 years may result from school experience, since by the time they reach the 
f our th grade children have received much training recitation , and are expected 
to use complete sentences in replying to the teacher. Remarks about the immed- 
iate situation and associated with the situation tend to be long. Opinions and 
Judgments tend to be long at 5 1/2 years, but thereafter they tend to be short, 
Emotionally boned remarks tend to be very short. These trends are shown in upper 
half of Figure 5, 

In the major study the scheme of classification for sentence structure was 
roughly as follows: 

1, Incomplete remarks. 

2, Remarks functionally complete but structurally incomplete, 

(Many auswars, some questions, and many emotionally toned remarks 
were of this type,) 

3, Simple sentences without a phrase. 

4, -, Simple sentences with a phrase , 

5, Compound and complex sentences, 

6, Elaborated sentences (with two phrases, two clauses, or a phrase 

and a clause . ) 

7, Loosely constructed sentences, (These were differentiated because 

a child frequently corroctod himself or interrupted his lino of 
thought midway In a sentence . ) 

One would expect that compound and complex, elaborated, and loosely con- 
structed sentences would tend to be long and that the others would tend to be 
short, Tho lower half of Figure 5 ehowa that thio is strikingly true. However, 
children do not use a high percentage of highly compounded sentences which simply 
consist of a number of simple sentences strung together with and , but and or . 
Table VI 1 1 shows that long sentences express much more complicated shades of mean- 
ing than do short sentences. Subordinate claves and infinitives are not only 
absolutely much more frequent in the long contencers, but also when their occur- 
rence is related (ro the total number of words making up such sentences. This Is 
even more clearly shown In Table IX by comparing the mean number of subordinate 
clauses and Infinitives In the 5 longest sentences with, those in the other 45 
sentences. 

Further differences between long and ahort sentences may be distinguished by 
tho type of subordinate clause moat frequently used, Table X shows that of all 
the subordinate clauses used by all the subjects , 59 per cent wore found in the 5 
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TABLE VIII 


MEAN NUMBER OF SUBORDINATE CLAUSES AND INFINITIVES PER 100 SENTENCES 
AND PER 1000 WORDS IN LONGER , 6 LONGEST, AND SO SENTENCES 



Age of 

Number 

Mean per 100 Sentences Mean per 1000 Yiords 

Use of 

Subjects 

of Cases 

Longest 6 Longest 50 Longest 

6 Lonuost 

50 

Subordinate 

5 1/2 

240 

54 

34 

a 40 

33 

19 

Clauses 

6 1/2 

63 

43 

42 

11 26 

35 

22 


9 1/2 

126 

102 

70 

18 51 

45 

28 

Infinitives 

5 1/2 

240 

12 

12 

3 9 

11 

7 


6 1/2 

63 

11 

9 

4 7 

8 

B 


9 1/2 

125 

42 

20 

10 21 

10 

16 




TABLE IX 





MEAN HUMBER 

OF SUBORDINATE CLAUSES AND 

INFINITIVES PER CHILD 



IN THE 6 LONGEST AND IN THE 

45 OTHER REMARKS 





Mean number clauses 


Mean number Infinitives 


Age In years 

6 longest 45 other 


5 longest 

46 other 


5 i/a 


1.7 

2,6 


0.50 

0.9B 


9 l/a 


2.1 

3.6 


0,48 

1,57 


9 1/2 


3.5 

5,6 


1.40 

3.39 



All 

2.3 

3.6 


0.G1 

1.76 



longest sentences^ and 61 per cent In the other 45 sentences. There wns a pre- 
ponderance of noun and adjectival clauses In. the 45 sentences, hut of adverbial 
clauses In the long sentences. 


TABLE X 


PER CENT OF EACH TYPE OF SUBORDINATE CLAUSE FOUND IN 
9 LONGEST AND IN 45 OTHER SENTENCES 


Per cent in 

Noun 

Adjectival 

Adverbial 

All 

5 Longest 

31.8 

37.5 

50 .8 

39.1 

45 Others 

68.2 

62.4 

41.2 

60,6 

Total 

100.0 

99.9 

100.0 

99.9 


There Is some evidence in the literature that indicates that In adult usage 
the distribution of noun, adjectival, and adverbial clauses I n approx lnwiU»ly 
equal, Young children use a hiuh percentage of noun clauses and few adverbial 
clauses, but as they develop those proportions are reversed, leaving tin l*orcont- 
age of adjectival cl an nee practically unchanged. Table XI show a that the propor- 
tion of adjectival clauses la nearly tho same in short as In long nontonenn, but 
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TABLE XI 


percentage distribution of subordinate CLAUSES IN 5 longest 
AND 45 OTHER SENTENCES BY TYPE OF CLAUSE 


Type of Sentence 


Noun 

Adjectival 

Adverbial 


All 


No. 

Per cent 

No. 

Per cent 

No. 

Per cent 

No, 

Per cent 

5 longest 

333 

33, a 

190 

10.9 

460 

47.6 

1003 

99,9 

45 others 

714 

45,9 

316 

30.3 

529 

33.9 

1559 

100.0 


there are more noun clauses and fewer adverbial clauses in short sentences , 

Analysis of all the adverbial clauses by type indicates that clauses of time, 
condition, result t and concession are relatively more frequent In the long sen- 
tences, but that the reverse Is true of clauses of cause, manner, .purpose and 
place, Clausa a of place and concession were so infrequent that only tentative 
conclusions may ba dr ami on the basis of the data at hand, but these findings do 
suggest that long sentences alone would not give a true picture of the relative 
Importance in a child # b language of the various types of subordinate clause. 

Grammatical errors are more frequent per remark in long sentences, but when 
the greater length of the long sentences is taken into account the error ratio 
Is found to b& slightly lees for long sentences. These findings are given in 
Table XII and XIII . 


TABLE XII 

MEAN NUMBER OF ERRORS PER 100 SENTENCES AND PER 1000 WORDS 
IN LONGEST, 5 LONGEST , AND IN 50 SENTENCES 


Mean per 100 Sentences Mean per 1000 Words 
Age In years Longest 5 longest 50 Longest 5 longest 50 


5 1/2 

31 

20 

14 

23 

27 

33 

6 1/2 

33 

26 

13 

26 

21 

24 

9 1/2 

41 

29 

14 

20 

10 

23 


TABLE XIII 


MEAN NUMBER OF ERRORS PER CHILD IN 5 LONGEST AND IN 46 
OTHER REMARKS 


Age In Years 

5 Longest 

45 Others 

5 1/2 

1,39 

5.04 

6 1/2 

1.30 

5.14 

9 1/2 

1.44 

5.77 

All 

1,39 

5.72 
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Wftett a child usas a long sentence he seems to Do pufctihg forth hlg vory best 
effort to express a complicated idea. For this recigon long sentences should con- 
atitute a valuable measure of maximum ability in the use of language. 

SUMMARY 

1. Group differences are constant, whether the longest eentance, the moan or 
6 longest sentences, or the mean cf 50 remarks ia employed as the measure of lan- 
guage development* 

2. There ia a slight positive relationship between length of remark and IQ. 

The correlation la somewhat greater at 5 1/2 years Tor the mean of 60 remarks; at 
0 1/2 years t lie re is a greater relationship between tho longest sentence and IQ; 
and at 9 1/3 years the relationship is constant for nil three measures, 

3. The number of one word remarks decreases somewhat with ago* 

4. There la a slight negative relationship between the number of one word re- 
marks and IQ. 

5. Long sentences clearly show development from year to year and are very 
evenly distributed through the sample of 50 sentences on the basis of odd-oven 
division of the data. 

6. All these measures are highly reliable, and the reliability Increases with 
age* 

7. The reliability between odd and even remarks of individual members ia much 
greater than the resemblance between like-sex twin pairs, 

0. There is reason to believe that the mean of the 6 longest remarks will 
prove for most purposes fully as satisfactory a measure of language development 
as the moan of 50 remarks. 

9. The use of one word remarks is very cons latent for individual children, but 
this characteristic probably tiopende upon other factors than mental dov el o uncut , 

10, Long sentences tend to be highly complex, although sometimes rnthor loosely 
constructed, and slightly more accurate than are short sentoncoa. 

11* In long sentences a large percentage of adverbial clauses are used, and a 
small percentage of noun clauses. In long sentences adverbial clauses of tlmo 
and condition are especially important, but in short sent on cos tho re is a higher 
percentage of clauses of mariner and cause. 

12, The child tendB to use long sentences In discussing the situation which 
engagsa his attention, or some topic which he associate a with the situation. 



CORRELATIONS OF’ PERFORMANCE TESTS WITH OTHER 
ABILITIES AND TRAITS IN GRADE I 

FRANK T, WILSON AND CECILE WHITE FLEMMING 1 

During the school year 1933-34 a variety of teats was given to twenty-five 
children in Grade I of the Horace Mann School, Teachers College. These Included 
testa of "reading readiness"; many of the Gates Reading Diagnosis tests; some 
reading achievement tests- mental ability teats, such as the Stanford Revision of 
the Dinet-Simon tests and various performance tests; certain psychological tests, 
as of perception and perseveration; and several measures of psycho-physical and 
personality traits and of home background . The purpose of the study was to exam- 
ine any possible relationships that might exist between measurable traits and 
abilities, and early progress In the mechanics of reading. 

The children of the group came from well-to-do homes. A large percentage of 
the parents were professional people. The following averages for these pupils 
were found: 


Chronological Age 6.31 

Mental Age 7.61 

Intelligence Quotient 130.6 

Nearly every test and measurement was given or made Individually, under care- 
fully controlled conditions, and by reliable persons accustomed to administering 
tests to young children, The cooperation of the pupils was almost invariably ex- 
cellent. It is believed for these reasons that errors of examination were unusu- 
ally low. 

This report presents correlations of a battery of "Performance Tests 11 with 
about one hundred other measure a and appraisals used in the original study. The 
following performance tests were used: 


1 - The Seguin-Witmer-Sylveater Pom Board 
Score: Average time, 3 trials 
Z - Healy-Fernald, Mare & Foal Teat 
Score; (a) Time (b) Errors 
3 - Pintner-Patterson, Manikin Teat 
Score; Time 

4 1 - Pintner-Patterson, Ship Teat 

Score: Standard weighted correct responses 
5 - Healy, Picture Completion II 

Score: Standard weighted correct responses 


J b Plants n ninor phase of a a tudy or Rending Rondlnoea nnd Rending Prog- 
5 h V rl ^ ry Qra , Aaa ° r tho Kona* l^nn School, Teaahero College, Now York, 1933-36. 
hfta bacn inade poaslblo by tho aoopo ration of Mias Agnes Burke. Tonoher of Grade 
vUlonnr ? hd Prlmar * facias . it hna been rondo undor the anpor- 

a 0 nr nnnvSt ^ItqoIot of Pupil Individual Davolopmont and Ould- 

BBBlstanaft rtr^hfl U s '1® Ho^noldo, Prinalpnl, Proporod by Frank T. Wilson with tho 
65-97-295* sub-pro Jo at 25^* rrOBrooa Ad "Mnle trutlon, Haw York City, projoot Huoibor 
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The tasts were given according to standardized directions. 

The data of the study are In terms of correlations obtained by the rank order 
method. To secure the rank, orders measures and appraisals were reduced to numer-* 
leal scores. Owing to lack of facilities it was not feasible to moke all the 
computations that were possible in the original study. A "finder" device was 
used to select for computation the correlations which seemed to promise signifi- 
cance, It is believed that through the use of this device, although it was not 
altogether accurate, all the high and fairly high correlations were found. The 
correlations omitted were probably below .50, and most of then probably nearer 
zero than .50. The P. E. of rho J s when N=25, range from + ,0237 for .90 to 
+.1335 for .10. 

The validity of many of the measures and appraisals is uncertain. Few corro- 
lations of seemingly unusual size were obtained, however, and few which wore in- 
consistent with other correlations for the some kind of traits and abilities as 
found in the complete data of the original study. The opinions of the teacher, 
of the school psychologist, and of other qualified persons who have studied the 
figures, are that the results have quite high validity. 

II. FINDINGS 

Table 1 gives the intercorrelations of the performance tests. 

TABLE 1 


INTERCORKEte. TIGM9 OF PERFORMANCE ‘TESTS 




Mare & 

Mare & 

Manikin 

Ship 

Haaly 



Foal 

Foal 



Picture 



Time 

Errors 



II 

Seguin 


.31 

-.12 

,42 

.24 

,49 

Mare & Foal 

, Time 


.70 

.27 

,09 

,40 

H ir 

Errors 



,05 

.19 

.26 

Manikin 





.00 

.56 

Ship 






,46 

Average .290 






Mare and Foal time 

and errors correlated quite 

high, .70; 

; manikin and llouly II 


correlated fairly high, .56, The other Inter correlations ranged from ,49 to 
-.12. The low reliability of the measurements, due to the small number of case 3 
and the Immaturity of the subjects, may account, In part, for the low correla- 
tions, However, the high correlation of More and Foal time and error scores. In 
contrast with the much less significant correlations of Hoaly II scores with 
Seguin, Ware and Foal tlmo, manikin, and ship scores, seems to indicate that the 
tests measure abilities of varied nature as far as those six and aoven your old 
children were concerned. 


Table 2 gives the correlations of the performance teats with mental ago and 
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TABLE 2 


CORRELATIONS OF PERFORMANCE TESTS WITH BINET H.A. AND I.Q. 



M. A. 

I. Q. 

seguin 

.32 

.10 

Mare & Foal, Time 

.47 

.54 

Mare & Foal, Errors 

.21 

.44 

Manikin 

.21 

.04 

Ship 

.45 

.37 

Healy II 

.32 

.11 

Average 

.33 

.27 


intelligence quotient of the Stanford Revision of the BinetnSlmori test. 

The range of these correlations, from .04 to .54, may be indicative that the 
performance teats measure abilities which vary from little or no similarity to 
considerable similarity to the abilities measured by the Dinat test. 

Table 3 gives correlations of the performance teats with certain other meas- 
ures. 


TABLE 3 

CORRELATIONS OF PERFORMANCE TESTS AND CERTAIN OTHER MEASURES 
Other Measures* 



Infor- 

C, A. 

Perse- 

Percep- 

Tap- 

drip 

Vocabu- 

Aver- 


mation 


veration 

tion 

ping 


lary 

ages 

Seguin 

.44 

.24 

-.00 

.36 

.16 

.42 

-.11 

.21 

Mare & Foal, Time 

— 

-.07 

.22 

.19 

-.07 

.01 

.04 

.05 

" " Errors 

-- 

-.24 

.27 

-,oa 

-.01 

-.16 

.00 

-.04 

Manikin 

.39 

.24 

.42 

.35 


.40 

— 

A . 36 

Ship 

— 

.15 

-.03 

,09 

— 

— 

— 

.07 

Healy II 

.41 

.40 

.14 

,33 

— 

— 

.22 

.30 

Averages 

.41 

,12 

.17 

.21 

.03 

.17 

.04 



*Tha tests used for the other measures were: 


Information; 

Perseveration; 

Perception! 


Metropolitan Reading Readiness Teats, Subtest 6 
Elkins-Maller Attention Test, Parte II and III 
Exposure of 32 cards, original 


Tapping; 


Whipple -He aly 


8 8 
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Grip: Dynamometer, average right and left hands 

Vocabulary: Combined score a on LI at a 1 and 2 Blnet, 20 

Action-Agent words, 25 words from the Iowa 
Kindergarten Vocabulary Tests. 

These coefficients are not high and the variability 1 b large. The information 
test gave the moat consistently high correlations with the battery, averaging ,41 
for three correlations. The manikin test gave the most consistently high corre- 
lations with the seven measures, averaging .36 for five correlations, 

Tables 4-fi give the computed correlations of the performance tests with group- 
ings of teats and appraisals of reading, letter abilities, mental abilities, 
psycho-physical and personality traits. 

TABLE 4 

CORRELATIONS OF PERFORMANCE TESTS WITH MEASURES OF READINQ ABILITY 



Seg- 

Mare & 

Mare & 

Mani- 

Ship Healy Aver- 


uln 

Foal 

Foal 

kin 


II 

age 



Time 

Errors 





Oates Primary Reading Tests , Type 2, 








Sentence Reading, March 


.57 




.52 

,55 

GateB Primary Reading Teats t Type 3 # 








Paragraph Reading, March 


.45 



.38 

.60 

.44 

Hildreth, First Grade Reading 








Analysis Test, Matching Words 


.30 





.30 

Hildreth, First Grade Reading 








Analysis Test, Matching words 
and phrases in sentences 


.40 




.43 

.46 

Teacher's Ranking in Reading, 








November prediction 

.21 

.43 

,00 

.17 

.26 

.44 

.26 

Teacher's Ranking in Reading, 








May ability 

.19 

.42 

.03 

.19 

.IB 

.47 

.26 

GateB Primary Reading Teats, Type 1, 








Word Recognition, May 

,10 

.67 

.26 




.31 

Gates Primary Reading Tests, Type 2, 








Sentence Reading, May 

.09 

.41 

.00 



.44 

.24 

Oates Primary Reading Tests, Type 3, 








Paragraph Reading, May 

.10 

,62 

.16 

.16 

.09 

.36 


Averages 

.14 

.47 

.094 

.17 

.23 

.45 

,346 


Table 4 shows the correlations of tha performance tests with reading tests. 
These results have particular significance because tho 91 intercorrelations of 
the 14 reading measures of the original study averaged ,73. Tho Mare and Foal 
time test and the ffealy picture Completion II gave the highest averages, .47 and 
,45j as shown in Table 4. The variability of tho separate correlations or these 
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two teats witli the reading teats waa not very great , ranging from .30 to .57 for 
the Hare & Foal; time, and from .36 to *52 for the Healy. All the other computed 
correlations of thQ table were low and, considering the large probable errors, 
indicate little, if any, significant relationship between the reading and the 
mental or other abilities involved In those performance tests. Even in regard to 
the Mare and Foal and tbo Nealy tests it seems that the abilities Involved were 
not closely related to the reading abilities tested. 

TABLE 5 

CORRELATIONS OF PERFORMANCE TESTS WITH MEASURES OF ADILITY WITH LETTERS 


Seguln Hare & Maro & Nani- Ship Itealy Ayer- 
Foal Foal kin n agQ 

Time Errors 

Van Wagenan Reading Readiness 



Te3t, Word Discrimination 

.32 



.33 ,33 

*G. R. 

D. T, VIII, 2, Word 






Recognition - Visual 






Presentation 

-.06 

.40 


.16 

* 0 . R. 

D. T. VIII, 3, Word 






Recognition - Auditory 






Presentation 

.13 

.32 


.23 

*0. H. 

D. T, IX, 1-7, Giving 






Phot] jo Combinations 

.16 

.19 


.13 

=K}, R. 

B. T, TX, 9, Giving 






Letter Sounds 

.31 

.39 


,35 

*0. R. 

D- T, X, l f Blend Sounds 

.34 

.15 

.24 

.49 ,31 

'+0. R. 

D. T, X f 2, Recognition 






Soundod Letters 

.23 

.03 

0 
1 — 1 

j" 

,05 

TG. R. 

D, T, X, 3 - 4 ,, Giving Initial 






and Final Sounds 

-.19 

.33 


.07 

*a, n, 

T, XIII, 1-2, Write Words 

.11 

,20 


,16 

Ml. R. 

D. T, ix, 10 , Recognition 






Capital Letters 

.22 

,36 


.29 

*a. R. 

0. T t IX, 11, Recognition 






Small Letters 

.07 

.40 


.24 

^G, R. 

D, T. XV, 2, Memory Span, 






Letters 

,36 

.66 

.41 

.27 ,45 

*G. R, 

P. T. XIII, 3, Adapted, 






Writing Capital and Small 






Letters and Digits 

.43 

.55 

.23 

,40 


Averages .19 ,331 .195 .38 ,33 . 246 


*Gatea Reading Diagnosis Tests 


Mn J if W, 00rl ' alatlonB ° r the Performance tests with tetter abilities 

time raeaauras°° n° thl3 EI '°' ,p are r ° r the SeEuln anfl tlle Ha ro ana Foal 

tin measures. Tne finder device" indicated that nearly all the coslficiente 
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for the other performance tests and letter aomtlos would bo very low, mul do 
they were not computed. The averages or 13 corrolationo of Bounin v*lth lottor 
testa was .19; that of twelve correlations of Mare and Foal time with letter 
tests was .33. The large variability In the size of the correlations sooiiin rea- 
sonable when the strikingly different abilities of the letter testa aro noted. 
For example, writing letters la quite different from giving phonic combinations 
or words beginning or ending with the so mo sounds, The figures show little, if 
any, significant relationship between performance tests and letter abilities. 

TABLE 6 

CORRELATIONS OF PERFORMANCE TESTS WITH MEASURES OF MENIAL ABILITY 

Seguln Haro & Mara & Hanl- Ship Homy Avar- 
Foal Foal kin II ape 

Time Errors 


Van Wagenan Reading Readiness 


Test, Information 

,59 





.53 

.50 

Van Wagenan Reading Readiness 








feat, Relatione 





.43 


.43 

*H, f G. 0. M, , T. Sentences 



.24 




.24 

*H. , Q. 0. M., T. Numbers 

,43 





.31 

.37 

*H, , a. 0. M, , T ( Information 

.44 



.39 


,41 

.41 

*H. , G, 0, 11., T. Total 

.45 

.40 



.41 

.49 

.44 

*H., G, 0. M,, T. Drawing Man 


.40 

.60 



.40 

.40 

Vocabulary, Total 

Mental Age, Stanford Revision 

-.11 

.04 

.00 



.22 

.04 

of the B1 net -Simon Teat 

.33 

,47 

.21 

.21 

.45 

.32 

.33 

Intelligence Quotient, Stanford 








Revision of the Bluet- 

Simon Test 

.10 

.54 

.44 

.04 

.37 

.11 

.27 

Gatea Reading Diagnosis Tests, 








Total XV, 1-4, Memory 

Span, Total 

.34 

.60 

.42 




.40 

Average n 

.32. 

.42 

.32 

.21 

.42 

.30 

.309 


*HUdreth, Griffith, Orleans Metropolitan, Road Irma a Teat for 
Kindergarten and Grad© I, 

Table 6 gives correlating of the performance tests with other Measures com- 
monly held to be those of incut el abilities. These correlations won* a lit Lie 
higher than those for reading and letter abilities, os mlrht be expected, but the 
averages for the several performance tests ware not high, varying frnu ,21 to .^2, 
The Mare and Foal time and the ship tests gave highor cnrrolftli oils with bluet 
mental age and Intelligence quotient than any of the otlior. i >, alth-mrli Lho pm* a- 
ble errors of the correlations make the differences meanlni'If-sn, Coni arlnuii of 
the two correlations of the Intelligence quotient with the Mu”o and Inal and the 
Hsaly test Is quite striking, .54 as compared with ,11. The corivlui Imih of there 
two performance tests with mental age were much more similar, .47 and .32 roHiwc- 
tively. 
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TABLE 7 

CORRELATIONS OF* PERFORMANCE TESTS WITH PSYCHO -PHYSICAL MEASURES 

Seguln Mara & Mare & Mani- Ship Healy Aver- 
Foal Foal kin II ago 

Tims Errors 


Gates Reading Diagnosis Tests, 
XIII , 3, Adapted, Writing 
Capital and Small Letters 
and Digits, Tltne 
Vocabulary Time 
Perception 

Steadiness (hole apparatus) 
Tapping, Whipple and Healy 
Perseveration, Elkins and 
Mailer Attention Test 
Chronological Age 
Grip 

Motor Coordination (Battery of 
six teats) 

Weight 

Height 

Nutrition (variation from height- 
welght-age norms) 
Developmental index (Babyhood) 

Averages 


00 


.02 



.03 

,13 


.01 



.13 

,18 

-.00 

.35 

.09 

.33 

.21 



.39 



.39 

,07 

-.01 




.03 

,23 

.27 

.43 

-.03 

.14 

.17 

07 

-.24 

.34 

.15 

.40 

• 12 

,01 

-.16 

.40 



.17 




.64 


.45 

,07 

-.30 



-.03 

.06 

-.00 



.07 

,08 

-.21 



-.12 

.05 



3 

to 

rH J 

.17 

.00 

-.09 

.30 

.09 ,36 

.13B 


.00 

,26 

.30 

,16 

-,03 -. 

.24 
,42 

.36 

*17 

.27 

-■07 

,26 


,21 


TABLE 8 

CORRELATIONS OP performance TESTS with personality MEASURES 


Seguin I1are& Mare & Mani- Ship Healy Aver- 
Foal Foal kin II age 

Time Errors 


Reversals, Visual Perception 

(letters, digits, words, numbers) 
Reversals, Auditory Perception 

(letters, digits, worda, numbers) 
Undesirable Behavior and Traits 
Personal Traits 

Personality Rating, Hicks, A person- 
ality Rating Scale for Children 
Six to Nine 


.24 

.24 

.22 

-.16 

.14 

.07 

.13 

.20 

.16 

.06 

.15 

-.13 

-.10 

.05 

.36 

,00 



-.34 

.07 

.04 

-.04 

.21 



-.46 

-.03 

-.08 

.23 

.24 



-,43 

.19 

.06 


Averages 


,20 ,184 ,14 .00 -.26 ,04 .04 
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TABU] a 


FREQUENCIES OF CORRELATIONS OF TABLES 4-0 
. Performance Tests with. 


Range 



Reading 

Letters 

Mental 

Peycho- 

Para J y. 







Phys. 


.60 to 

.69 




2 



.60 ' 

.60 


6 

2 

3 

l 


.40 " 

.49 


9 

6 

14 

4 


.30 ■ 

.39 


3 

10 

6 

6 

1 

.20 11 

.29 


3 

& 

4 

G 

7 

.10 " 

.19 


8 

6 

2 

7 

4 

.00 11 

.09 


5 

3 

3 

G 

4 

o 

o 

r 

-.09 



1 

0 

12 

2 

-.10 11 

-.19 



2 

1 

1 

3 

-.20 11 

-.29 





3 

0 

-.30 ,J 

-.39 






1 

-.40 " 

-.49 






2 



Number 

33 

32 

35 

47 

24 



Averages 

.304 

,269 

.364 

,127 

.049 

3. D 

. Distribution 

+ .176 

+ ,108 

+ ,175 

+.200 

+.224 


Table 7 gives the correlations of the per romance tests with psycho-physical 
measures. The coefficients are low aa might be expected. The averages for the 
six various performance tests ranged from -,08 to .30. 

Table 8 shows that the averages of the correlations of the performance tests 
with meaaurea of personality were the lowest of all the groups , ranging from -.26 
to +.20. The three fairly high negative correlations of the ship test, with 
personal traits, -.4 6; with personality rating, -.43; and with (few) undesirable 
traits, -.34, seem peculiar, aa no such tendency appeared with any of the other 
performance testa. In fact, the opposite tendency Is indicated by .36, thd cor- 
relation for the Seguln Form Doard with (faw) undesirable traits, .24, for Mars 
and Foal time with personality rating; and .23, for Seguln with personality rat- 
ing. It seems Improbable that even such moderate negative relationships as shown 
by the figures for the ship test should be the rule. 

Table 9, gives, for convenience, the frequencies, averages, and standard devi- 
ation Of the computed correlations of all the performance testa and tho other 
measures by the groupings shown in Tables 4-0. This table Beoms to Indicate that 
the performance testa were somewhat related to abilities. A slight relationship 
with psycho -physical abilities may have been present, in general, no relationship 
of consequence appeared between the performance tests and tho personality measures 
used. 
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CONCLUSIONS 

It would seem that the small decree of relationship shown by the coefficients of 
o-orrolsttlon reflects; in general, the true relationships between such abilities 
in the organization of young children's natures. The tendency toward low corre- 
lations as found In this study la in accord with the present theories of the rel- 
atively unlntegrated nature of abilities and traits of young children, as pro- 
posed, for example, by Hartshorns and May in their Btudy of Organization of Char- 
acter and by Mlao Shirley In her three year study of Infants. If this fact be 
true fpr such children as those tested in this investigation it raises the prob- 
lem In first grade teaching of the nature of the guidance to ba given by the 
teacher . Reporta of other studies, and of other phases of the Horace Mann School 
study of which this is a part, indicate that the guidance which recognizes the 
particular and individual nature of maturing abilities and maturing organization 
promisee the greatest good in both learning and personality development, in other 
words, teaching of young children which is characterized by Insight into the 
nature and needs of each child, is better than teaching according to a system or 
to a fixed course of study. 



A COMPARISON OF FOUR CURRENT METHODS OF ESTIMATING PHYSICAL STATUS 


EVERETT L. MARSHALL 1 

A study showing the extent to which over- and under-weight occurred Tor 77 
boys according to the Baldwin-Wood age -height -we ight table, the Pryor and Starts 
age -hip-height -weight standards, the Franzen and Palmer ACH Index, and tho McCloy 
ago -he ight -hip-chest -knee -weight standards, 

INTRODUCTION 

An unusual interest in child development together with tho desire to be able 
to appraise the physical status or the individual has lad to the development of 
several anthropometric techniques fop this purpose, Tho oldest and moat widely 
known of these anthropometric Btandarda is the Baldwin-Wood age-height -wo ight 
table 2 which was published in 1935 (1), Aa may be inferred fro® the title, this 
table estimates tho normal weight for the individual. Given hlg age and height. 

In 1935, Pryor and SfcoltZ (4) reported a method of estimating normal weights 
which is a variation of the Baldwin-Wood table. In addition to height, the bi- 
lllac width of the hips Is employed to ascertain the normal weight of an indi- 
vidual of a given age and sex. 

The ACH Index of nutritional status, devised by Franzen and Palmer (2), 
appeared in 1934. This index was derived to enable school health Workers to se- 
lect from a given group or school children those individuals v<ho are mdenwigirt 
and probably in need of medical or nutritional attention, It functions in the 
following manner. If for any individual botwoen 7 and 12 yenra of age the differ- 
ence between the sum of two arm girths (one with arm floxcd and tho other with 
arm extended) and the sum of two chest depths (inspiration and expiration) is 
less then a certain amount for a given age mid hip-width ^bi trochanteric) , the 
individual is estimated as being underweight. Those indicated as underweight by 
the ACH Index (about 10 per cent of a representative group of Amorica n school 
children) are given a more thorough examination and according to the originators 
of the technique, more than 80 per cent of those given tho intensive examination 
are either "extreme defect canes or border line cases," Franzen and Palmer noto 
that some cases of marked "underweight condition" are missed by the ACH Index but 
claim that the number here is comparatively few. 

In common with all the standards thus far discussed, those developed by Pro- 
fessor C. H. McCloy (3) of the Iowa Child Welfare Research Station estimate the 
normal weight of an individual by first taking age and sex into account. The 
tables, specific lor age and sex, have been compiled by the usg of multiple re- 
gression equations. The normal v.'eight for an individual - given His height, hip 
width (bi-iliac), chest circumference, and laieo width - Is readily obtained by 
the use of these tables, 

1 From Department of royohalogy, Illinoio Utnto Hortiinl Unlvarnl ty , llonisAl, llJlnoln. 

2 Tha firab v/alglit-hQ lght-age tabla arnutad by Wood appoorod no oarly nn 1910, 

09 
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The purpose or this study Is to apply each or these four techniques to a group 
of boys and to compare the results. No attempt le made to claim superiority for 
any of the procedures. 


SUBJECTS 

Tho subjects for this Investigation were 77 toys between 7 and 12 years of age 
who were in attendance at the University of Iowa elementary school during the 
epring of 1936. All measurements needed to employ each of the four techniques 
were taken at one measurement period. 

PROCEDURE 

The physical status of the 77 subjects was estimated by each of the four tech- 
niques. The ACH Index does not yield ratings that may be converted into given 
per cents of over- or underweight but merely indicates those individuals who are 
suspected of being underweight. In the case of the three other methods, the in- 
dividual's normal weight is estimated and per cents, such as those presented In 
the following table, are found by dividing the actual weight of eac-h Individual 
by his estimated weight. 


table I 


TABLE SHOWING THE RESULTS OBTAINED BY EACH OF FOUR METHODS 
OF ESTIMATING PHYSICAL STATUS 


Per cent of 
normal weight 

Baldwin-Wood 

Pryor & Stoltz 

C. H. McCloy 

ACH Index 

No. of 
cases 

Per 

cent 

No. of 

cases 

Per 

cent 

No. of 

cases 

Per 

cent 

No. of 

cases 

Per 

cent 

161-176 

2 

3 







126-150 

3 

4 

3 

4 





116-126 

3 

4 

1 

1 

1 

1 



96-115 

51 

86 

17 

22 

5B 

76 



86- 95 

10 

20 

34 

43 

10 

23 

Underweight 

70-0 06 

2 

i 

3 

22 

29 



4 

6 

Range 

86-172 

71-143 

B9-123 



The zone of normal weight Is considered to extend from 96 to 115 per cent. Thus 
66 per cent of the boys fall within the normal zone by the Baldwin-Wood table, 

22 per cent within the normal zone by the Pryor and Stoltz standards, and 76 per 
cent within the normal zone by the ticCloy tables, It 1 a further obvious from 
Table I that the per cents M underweight " by each of the four methods under con- 
sideration present notable disagreement . This disagreement is analysed in greater 
detail in Table II, whore the overlapping and lack of correspondence of the under- 
weight casesl for each net hod la shown. 

l"Vnd«rw«lght ORaes" era all thoae oases who B 0 actual woigjit is 95 per cent or loss, of 
tbelr wMght, estimated by any of the four nathode under consideration . 
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TABLE II 

Table showing the overlapping and disagreement In underweight cases. 
In the first column la given the number of cases underweight accord- 
ing to each method. The other columns show whore the caaea which 
are estimated underweight by a given method are placed by each of 
the other methods, l.e t , whother they are considered underweight J 
normal or overweight. 


Underweight cases 

Baldwm- 

Wood 

Pryor & 

Stoltz 

McCloy 

ACH 

Index 

Pryor A 
310X12(8)* 

U 

N 0 

U 

N 0 

U 

N 0 

u 

N-0 

u 

Baldwin-Wood 10 

18 


18 


11 

7 

2 

16 

10 

Pryor & Stoltz 66 

16 

3B 

66 


i 10 

30 

3 

63 

22 

McCloy 18 

11 

7 

10 


IB 


3 

15 

6 

ACH Index 4 

2 

2 

3 

1 

3 

1 

4 


3 

Pryor & Stoltz(a)*22 

10 

12 

22 


6 

16 

3 

19 

22 


*The 22 cases in this group weighed less than 06 per cent of 
their estimated weight according to the Pryor and Stoltz standards, 

Note that only 10 of the 16 underweight cases according to the 
Baldwin-Wood table are in this lowest group for the Pryor and 
Stoltz standards, etc. 

Some of the Important points derived f^om Table II are: 

1. Of the IB subjects who are underweight according to the Baldwin-Wood 

table, all are in that category on the full Pryor and Stoltz standards but only 

11 and £ are estimated underweight by the McCloy tables and the ACH Index, re- 

spectively, 

2. Of the 56 cases found underweight by the Pryor and stoltz standards IB tire 

underweight according to both the Baldwin-Wood and McCloy tables yet only 3 (less 
than 6 per cent) are underweight by the ACH Index. 

3. Of the 22 cases below B6 per cent on the Pryor and Stoltz standards 12 

cases are In the normal group on the Baldwin-Wood table, while 16 and 19, re- 
spectively, are In that clasB according to the McCloy tables and the ACH Index. 

4. As on the Baldwin-Wood table, 18 subjects are underweight by the McCloy 
standards. Only 11 of these subjects, however, aro the same for both groupings. 
Of the 18 underweight cases by the McCloy standards as few as 3 (one-sixth) are 
In that group according to the ACH Index. 

6, One of the 4 cases designated as underweight by the ACH Index la In the 
nontlal group according to the McCloy and tfie Pryor and Stoltz methods, whild two 
of these 4 cases are estimated aa normal by the Baldwin-Wood tablo. 
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It appears from the preceding tables that the Baldwin -Wood table and the 
UcCloy standards yield somewhat similar results. However, there are several ex- 
treme cases in the former distribution which are not present In the latter. Two 
subjects have per cents above 150 on the Baldwln-V/ood table but on the McCloy 
standards these fire 115 and 123, respectively, while the Pryor and Stoltz stand- 
ards place them at 132 and 143. Tho results procured by the ACM Index and the 
Pryor and Stoltz standards disagree markedly. The former method Indicates that 
only 5 par cent of the cases are below normal while 72 per cent are In that cate- 
gory according to the latter. The Baldwin-Wood table and the McCloy standards 
each Indicate that 23 per cent of tho cases are in the underweight group. No 
obvious causes of the varied results were apparent and re-checking of findings 
yielded none. 

The moan for each age on tho McCloy tables was compared with corresponding 
means on the Pryor and Stoltz standards in search of a possible explanation of 
tha diverse results but the differences were found to be negligible. 

SUMMARY 

Four methods of estimating physical status: the Baldwin-Wood age-helght- 
weight table, the Pryor and Stoltz ago -hip-height -weight standards, the Franzen 
and Palmer ACH Index, and the McCloy age -height -hip- chest -knee -weight standards 
Were employed on 77 subjects. 

The results obtained by the application of the Baldwin-Wood tables and the 
McCloy standards were similar but 'those secured by the Pryor and Stoltz standards 
and the ACH index were heterogeneous. 

There was considerable lack of agreement found, l.e., the subjects with a low 
por cent according to one method were frequently in the normal zone according to 
another method. 
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THE EFFECT OF THUMB AND FINGER SUCKING ON THE PRIMARY 
TEETH AND DEfTTAL ARCHES 1 

SAMUEL J. LEWIS 2 

Several fundamental quest ions may be askea about this matter of the effect of 
thumb and finger aucking on the primary teeth and dental arches. For example, do 
those habits cause deformities? if so, do they cause a specific type of deform- 
ity? How ©arly may it be observed? Do all thumb and finger suckers produce de- 
formities? Ia there any relation between the manner in which tile thumb is sucked 
and the presence or absence of deformity? Are there any established facts to 
prove that thumb or finger sucking causes deformities? What happens whan the hab- 
it pre slats, and what happens when it 1 b broken? Are mechanical appliances such 
as the orthodontist uses indicated to correct such deformities in the primary den- 
tition? 


With these and other questions in mindj I started in 1G24 a systematic study 
of the growth and devolopnent of the teeth and dental arches of tho Herrl ll-Palm^r 
nursery school children, My method was to mako yearly records of their dental 
conditions, including impressions of their teeth and dental archee from which mod- 
els were made. These individual series of modols, together with tho many concur- 
rent data on other aspects of grovfth and development taken at the school, gave me 
a tangible record of the localized changes incident to dental growth and develop- 
ment from which many studies could be made, 


In 19B9 1 began a survey of the conditions of the occlusion of the teeth, and 
among other things noted a certain similarity in the type of dental arches of a 
number of the children. The models of these children were segregated for study 
and their histories examined. In each case there was Q definite history of thumb 
sucking at sometime or another in the life of the child, I then looked over tho 
models of the other children to sae if I could rind other types of oc clua ion asso- 
ciated with this habit. I succeeded in finding six cases of children who had his- 
tories of sucking the thumb but who presented no deformities, These wore laid 
aside for further study. 

From a study of the histories of these oases, thirty In all, I learned that all 
but two had started to suck their thumbs during tho nursing, period , and that twen- 
ty one had been broken of the habit between the first and the sixth year of age. 
Ei^it were at ill sucking their thumbs, on one wo could get no report. 


What was the result of this study? Figure l shows the typo of thumb sucking 
that did the most damage to the shape of the arch, Here you will noto that the 
thumb is sucked with the volar surface toward the palate. There is considerable 
pressure exerted on the teeth and the premaxillary bone, which until tho child la 
seven years old la likely to have Its sutures still open, Recent experiments have 


1 Prom report prooentod at Sympoa lura on PrLnfiry Tenth hold nt iiOcnnd Hlonnlnl Mooting of 
tho Sooloty for Rgnaoroh In Child Development in Washington, October, 10^6. 
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From Detroit, toiohlgan, 
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shown that tour ounces of pressure from a wire spring of but ,020" In diameter 
are sufficient to move a tooth in the surrounding bone. The pressure from the 
thumb is manyfold greater than this. 

Figure 2 shows the types of deformities caused by thumb sucking, The deformity 
Is characterized by a forward displacement of the upper front teeth and sometimes 
a retruaion of the lower teeth. If the right thumb la sucked the displacement Is 
towards the If the left, towards the left; and if both thumbs o*o sucked 

the displacement la symmetrically forward. 

But In these cases all the primary teeth were In place. They did not tell mo 
how early the deformity appeared or whether It was perceptible before the primary 
teeth were erupted. In 1930 I examined a group of babies In one of our hospitals, 
making casts of their toothless Jaws when they wore as young as one month of age. 
Figure 3 shows the normal shape of a baby's dental arches, They ere round and 
more or less symmetrical. Figure 4 shows some of the palates of babies who sucked 
their thumbs. You will notice the deflections caused by the sucking habit. 

During the course of my study I received a letter from Dr. Henry Klein, who 
was at that time working with Dr. E. V. McCollum at Johns Hopkins University. He 
wrote that he had under observation a monkey which had been sucking its fingers 
for three years, and which presented a deformity very much like that seen in chil- 
dren. Figure 6 shows the deformity, and you con see for yourself that this Is no 
monkey-shine. The motion picture of this monkey shows that he sucked the fingers 
with the volar surface towards the palate, 

Having satisfied myself that thumb sucking could produce a deformity of the 
primary teeth, I began to study successive models of our cases to see what hap- 
pened at later periods. Figure 6 illustrates a caee whore the habit persisted 
until three years of age and was then broken. A full correction of the deformity 
took place within a year and a half. Note In the first model to tho left that 
the lower anterior teeth retrude, This seems to happen when tho thumb 1 b pushed 
against the upper teeth and the lower teeth ore used as a sort of fulcrum. This 
case represents one of self correction, or perhaps better still, a spontaneous 
correction by nature due to the breaking of the habit. 

What happens If these children resume tho habit after It has been broken and a 
self correction has taken place? Tho child whose models are shown in Figure 7 
was broken of the habit and there followed the usual self correction of the de- 
formity, Later, however, during a serious illness, she again took up the habit, 
with the result that the permanent teeth were pushed out of position Just as the 
primary ones were. 

I found further that In children who had e deformity coexistent with the habit 
and who persisted in sucking their thumbs, even for a short time before going to 
sleep, there wqb no self correction of the deformity, which elthor remained the 
same or become progressively worse. Figure 0 illustrates one of that type. The 
child was still sucking his thumb when the last model wuh mado. 


Figure 9 shows an interesting case, Tho right thumb wao sucked producing. 
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Figure 3-. Normal shape of a baby's dental arches. 



Figure 4, Palates or babies who sucked their thumbs. Note 
the deviation from the symmetry seen In Figure 3 



Figure 5. A ttacacus Rhesus monkey tvho sucked his fingers, 
Note the similarity of the deformity to that of the child 
shown In Figure a. 
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Figure 6. Showing a caee of sell correction of the deformity 
cau eed toy thumb sucking following the breaking of the habit at 
4 years of age* 



Flgura 7. A case of self correction of the thumb Bucking 
deformity followed by the reappearance of the deformity after 
the habit was resumed. 



Figure Q. A caBe of thumb sucking deformity In which the 
habit was not broken > The deformity still exiete in the per- 
manent dentition. 



Figure 9, Deformity caused by Bucking the right thumb, Be- 
sides the anterior protrusion there was on open bite. After 
the habit wag broken at 9 ± years, both the protrufllon and the 
open bite corrected themselves. 



98 


LEWIS : FINGER SUCKING AND DENTITION 


besides the displacement , what Is called an open bite. The habit persisted until 
the toy waa about nine years old, when he was shamed by hie schoolmates into 
breaking It. The last model on the right in the lower row shows what happened to 
hie occlusion. There has been a definite improvement, and had he not gotten into 
the hands ol an orthodontist who knew nothing of the history of the case, I be- 
lieve that his occlusion would have been normal without the use of appliances. 

I know that you must by now be thinking of what happened to those six cases 
where there was thumb sucking but no deformity, Their histories show that all 
alx were broken of the habit sometime between the first and Becond year of age, 
or sometime before they entered the nursery school. In the light of my discover- 
ies concerning tha relation between thumb sucking and deformity of the primary 
dental arches, I was satisfied that either the deformity corrected itself before I 
aaw the children, or that they aucked the thumb in other ways than with the volar 
surface toward the palate. This I cannot prove, but it seems to me a logical 
conclusion, Now, then, what are we to do in the way of treatment? Should we 
correct these cases through the medium of orthodontic appliances, or Bhould we 
attempt to break the habit and wait for results? Where the primary teeth are In- 
volved, the latter procedure seems to be the better one. While I have seen self- 
corrections as late as the tenth or eleventh year of age, they do pot always oc- 
cur oven if the habit haa been broken. Some of these caaea can be broken of the 
habit only by correcting the deformity through the medium of appliances such as 
tho orthodontist uses, A new environmental condition Is then produced and the 
thumb, having no longer the place to rest that it had before the deformity was 
corrected, ceases to find its way to the mouth, Figure 10 Illustrates such a 
case. This child Buclcod the forefinger with the volar surface towards the palate 
and the habit had persisted since ghe was a baby. Note the type of deformity 
that was produced. All methods of breaking the habit failed until the deformity 
was corrected with orthodontic appliances. The correction was followed by a com- 
plete cure of the habit, and the tooth "3tayed put, JI The child told me later, 

Tr I can now smile without having to hold my hand over my mouth. 11 



Figure 10, A case vjhere the right forefinger 
wae Sucked from infancy with the volar surface 
towards the palato, The habit was finally broken 
by treating the malocclusion with orthodontic 
appliances. 



THUMB OR mOERSUCKING FROM TfJE PSYCHIATRIC ANGLE 1 


DAVID M. LEVY 1 

Previous observations ana clinical studios have demonstrated that the primary 
cause of fingersucking is Insufficient sucking at breast or bottle. tdIb was de- 
termined first by a study of numerous feeding histories, in tho case of families 
In which some children had the sucking habit and the others were free of It, It 
could always be shown that the former had less sucking activity than the latter. 
It was shown also that when the habit started after the first few weeks of life 
It was definitely related to a diminution of sucking- time. In tho cage of chil- 
dren whose sucking started after birth, though In the first week of life, it was 
shown that there waa a diminution of sucking-time because of the rapidity of the 
flow of milk from breast or bottle, Statistical evidence demonstrated that tho 
percentage of flngersucklng problems 1 b also consistent with the aucklng-time , 
rising as high as 40 per cent in Infants fed at four-hour Intervals to as low as 
6 per cent in unscheduled feeders. The conclusion that sucking-time Is the pri- 
mary factor in the etiology of fingoraucking was aided by tho following observa- 
tions. There waa not one instance of flngeraucklng in the case of children who 
used pacifiers. In several cases pf children with rickets, whose feeding histo- 
ries showed sufficient sucking-time, the habit did not develop, thus ruling out 
the nutritional factor as a primary coupe, In an experiment with an infant of 0 
months, whoso thumb sucking started when feeding from a glass waa substituted for 
one bottle feeding, the sucking was a topped by a return to the bottle and started 
again by a return to the glass. In another case, an Infant of 6 months, who 
aucked his finger Immediately after each bottle feeding, it was demonstrated that 
by using a nipple with a fine hole, increasing the sucklng-tlma to 25 minutes, 
the finger did not go to the mouth after the feeding. 

Further proof was added from observations and experiments with animals. The 
calves of dairy cows ahow a marked contrast with the calves of hoof cows, in that 
the former develop various licking habits which do not occur In tho latter, Tho 
calves of dairy cowa, unlike the othera, do not suck from the udder but are fed 
from a bucket and hence do not satisfy their normal sucking needs. 


An experiment waa made of four pupa In a litter In which the sucklng-tlme 
could be accurately determined. The two pups with diminished sucking- time dovelL 
oped perverted sucking, in the form of sucking their own bodies or straw or 
towels, or sucking each other's bodies, in the experiment all other conditions, 
including nutrition, were constant. 


Studies In the pecking activity of chickens demonstrated a similar principle, 
namely, that the energy generating instinctive behavior of the pecking typo Is 
far In excess of the requirements gf nutrition; aa also in sucking, and also, for 
example, In sexual activity, in which tho sexual impulses are far in excess of 


1 Abotraotnd froid pcipor pro non ted nl iSjjnponlun Cm - 3 rlwu v y Tooth hold fit Mlotinlnl 

Hooting of tho Coo lo fcy for llonooroh in Child Dovolopmcut in 'frmJliiiiBl'Jii, Uai'iboi 1 , inti, 


2 


From liovi York City. 
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the needs of procreation. 200 ten-doy-old chicks wore divided in two groupg. 

Both were brought up under the same conditions of food, light, Indoor and outdoor 
space. The experimental group was raised about two Inches from the ground by 
means of a half-inch wire mesh. Within five weeks the chicks on the wire showed 
in every instance patches of denudation whore they had pecked off the feathers. 

In contrast, the control group showed but two instances of denudation, of a mini- 
mal degree. The difference was due obviously to the fact that the needs of peck- 
ing were inadequately released on the wire. 

The discrepancy between sucking needs for the purpose of nutrition and sucking 
needs ab a pleasurable activity was recognized by Freud. It was on the basis of 
this observation, namely, a cleavage between the pleasurable and nutritional 
phases of the feeding act, that he developed the theory of erogenic zones. These 
ro present areas of tension in the body relieved with pleasurable sensation. 

In the case of thumb sucking and In other forms of sucking habits, there is 
often a movement of the other hand that accompanies the sucking act. This move- 
ment has been called an accessory movement and has been traced to movements that 
wore made by the free or locked hand while at the breast or bottle. Such move- 
ments may bgcome ao integrated In the pattern of the sucking act that the sucking 
cannot continue without them. For example, consider the case of a child whose 
accessory movements while thumbsucklng were holding of an object. When the object 
was removed, the thumb left the mouth, Cases have been observed also in which 
Initiation by the observer of the accessory movements was followed Immediately by 
thumbsucking. For example, a child whose accessory movement was feeling its hair 
could be started sucking when the observer felt its hair. In the case of a child 
who sucked its thumb only while feeling silk, the vary specific accessory movement 
was traced to movements of the finger on a silk wrapper which the mother always 
wore whan she fed at the breast. 

So-called accessory movement a often occur without thumbsucklng . A number have 
beon traced to movements while feeding at the breast or bottle, without the devel- 
opment of sucking habits. Such movements have been thought to derive their 
"strength" from their original association with a pleasurable feeling during the 
sucking act; for example , hair stroking, hair pulling, pinching of skin, rotary 
n o ve/ran fcs of finger tips or of the hands. Another source of such movements is 
tho concealing or masked movement, In thumbsucklng, such movements arlae to con- 
ceal the sucking act, usually by bringing the palm of one hand over the sucked 
hand. More frequent is tho attempt to conceal a deformity to which the child has 
been made sensitive, such as scars, etc., especially crooked teeth. These move- 
ments may be of tremendous consequence. They involve various finger play to the 
teeth or mouth, or laughing with the palm over the lips, but probably become more 
important as an actual limitation of the excursion of the lips in smiling or talk- 
ing, In order to conceal the crooked teeth (often a result of fingersucking) . The 
latter activity would aid not only in offsetting spontaneous conversation, intro- 
ducing a consistent self-conscious factor into Bocial relationships, but in in- 
creasing the amount of lip tension and hence, theoretically, increase the erogenl- 
clty of the oral zone. 


Such movements also result from the attempt to modify undesirable movements and 
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are hence modifications of them, For example* nail biting la often a mortifica- 
tion of thumbau eking. Other modified movements In the caso of tliumbsu eking are 
running the finger tips over the lip area, Up sucking or biting* merely keeping 
the fingers to the lips* finger restlessness * constant tweaking of the fingers* 
running one finger tip under the other, etc. 

Psychoanalytic investigations have traced the formation of certain personality 
traits to erogenic zones. Out of this a characterology has arisen by which phys- 
iologic behavior becomes translated into social behavior, A prolonged finger- 
sucking* involving, as It does, retention of the finger In the mouth for long Pe- 
riods of time, would become correlated with retention in the psychological Dense, 
or hoarding. The activity of getting objects to put in tho mouth would become 
correlated with enterprise, or with grasping in the psychological sense. In re- 
lation to the mouth area, these "character format lone 11 are still speculative in- 
ferences. In regard to the anal zone, however, such correlations have a more con- 
vincing body of clinical evidence to support thorn, 

In general* psychiatric advice as to the fingersucking linbit haa boon to ipjiore 
it. Such advice has been given on the basle that tho child evidently neodn the 
sucking It derives in this manner* and* if It does no harm* there is no reason to 
interfere with it, When there Is no question that it la harmful* psychiatrists 
have generally been at a loss as to methods of dealing with It. Tho harm occurs 
in those cases in which the absorption In the act is sufficiently groat to pre- 
vent normal interest in other activities, in some cases even to ordinary learning. 
Besides the harm of excessive sucking* there is the danger of malformation of the 
Jaws* especially the overbit lng and spacing of the upper incisors duo to the 
pressure of tho volar surface of the thumb against them. Malformation of tho 
palate, also, hag been traced to bucking, The problem of malformation due to 
thumb sucking has been pretty well settled by the work of S. J. Lewis, ordinary 
observation of tho type of sucking that the child employs will easily determine 
whether a malformation is likely. 

In regard to advice as to the prevention of the acr , psychiatrists aoom to bo 
puzzled like everyone else, Their hope is generally that the sucking habit will 
stop once tho emotional difficulties of the child are solved* clnco, an lo well 
Known* & flngersucklng child will utilize tlio habit oopecially when it; is I11 a 
state of emotional tension. Appeals have boon made directly to tho child to stop 
the habit, by boosting his ego* by explanation of tho possible Imrrofulncss of the 
act* etc. Since such methods arc often unsuccessful* recourse has been sought to 
the old Inhibitory devices of mechanical restraints and bitter tasting chemlcalo 
on the finger tips. Rationally* according to the studies described, tho propliy- 
lactic and also the direct therapeutic device In Infancy consists In a return to 
the use of the pacifier. The arguments against its use are based either on in- 
ferences about the pacifier as a source of infection, which has not be on proven, 
or on certain abuses of it* which arc no longer necessary. Method. 4 ? In older chil- 
dren must be comblneu with various types of activity that release tension of lips 
and fingers. 



THE effect of nutrition on the primary teeth 1 

FREDERICK F. TISDALL 2 


The deciduous teeth begin to calcify about the fifth month in utero, calcifi- 
cation of the crovme being completed toward? the end of the first year of life, 
and the roots during the third year of life. It la therefore evident that the 
diet of the child during the first three years of life can affect the nutrition 
of the deciduous teeth during their period of calcification. 

Dr. Martha M. Eliot and her co-workers {!) examined the teeth of children who 
had been examined some years before for the presence or absence of rickets. This 
examination showed a definite relation between hypoplastic defects of the enamel 
of permanent teeth and rickets, in regard to the deciduous teeth j Dr. Eliot 
found there was a slight preponderance in the Incidence of hypoplastic defects of 
the enamel in the children who had had severe rickets. In a discussion of this 
paper, Dr, Alfred Hess stated that he had found many more cavities in the teeth 
of children with rickets in infancy than In those who had been protected against 
rickets, 

A study on the effect of nutrition in relation to tooth decay has been maclo in 
Toronto and reported by Anderson et al (2). In planning this investigation a sur- 
vey was made of the supply of the various dietary factors necessary for normal 
nutrition. It was found that even under excellent dietary and hygienic conditions 
the average Canadian child does not receive any vitamin D for many months of the 
year unless it is specifically administered. The vitamin D value of sunshine In 
Toronto takes a very narked drop about the 16th of October and remains at an ex- 
tremely low level throughout the winter months (3), This combined with the neces- 
sity for bundling up the child means that very little vitamin D effect Is obtained 
from sunshine in Canada and the Northern part of the Unitad States from the middle 
of October until the middle of April, which is approxlmataly one-half of each 
year. A Btudy of the vitamin D content of ordinary foods (4) has shown' that it 
would require 890 servings of spinach, 1660 servings of beets, or 4000 servings 
of lettuce to furnish the vitamin D equivalent of one teaspoonful of cod liver 
oil. The only food comnanly used by children which contains appreciable amounts 
of vitamin D is egg yolk, and from a survey of eggs obtained in the open market 
In Toronto, it was found that it required approximately 14 egg yolks to furnish 
the equivalent of one teaspoonful of cod liver oil (5). E. V. McCollum has drawn 
attention to the fact that there are no less than 37 individual food elements 
which must be supplied in adequate amounts for the development and maintenance of 
optimal health. It 19 not impossible that a lack of vitamin D, which is one of 
these 37 food elements, would impair the health of the child, and this impairment 
might show itself in an increase In tooth decay, Accordingly, the investigation 
waa planned to show whether this lack of vitamin D had any effect on the develop- 
ment of tooth decay. 

From report presented at Symposium on Primary -Teeth held at 3eaond Dionnial Moating 
of the Society for neaearah in Child Development In Washington, October 1936. 

2 From Department of Padintrioa, Univoralty or Toronto, 
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Children living In an Institution wore observed over a period -of one year. 
Their diet during this time supplied all the food elements ordinarily considered 
necessary with the exception of vitamin D. The children In the institution were 
divided Into two groups. One -half continued on the standard diet , while to tlie 
diet of the other half was added vitamin D dally, the administration of tills 
being facilitated through Its Incorporation in a Email biscuit, At tha beginning 
and at the end of the year a careful dental examination was made which Included 
not only hard tissue examination but also bite -wing x-rays on every child. Final 
examinations were recorded without the dentists having any Idea ae to which group 
the children belonged. When the results were tabulated, it was found that in tho 
group given the standard diet, which is deficient In vitamin D , the Incidence of 
carles in the deciduous teeth was more than double that found In the other group 
of children receiving exactly the same diet hut with added vitamin D (Table l) 4 

TABLE 1 

Incidence, of Carlos 


Average Number of Cavities per Child in Deciduous Teeth 



— 

CONTROL GROUP 
(76 Children) 

VITAMIN D OROUP 
(67 Children) 

Non-Progreeslve 

3.0 

4.67 

Slightly Progressive 

0.05 

0.19 

Markedly Progressive 

0.7 

0.26 

New Cavities 

0.46 

0.22 


It la of interest to consider for a moment tho pathological process Involved 
In tooth decay. In tooth decay, the Infecting organism enters the tooth from lta 
surface. This entrance is probably accomplished through a local injury or defect 
of the hard enamel of the tooth, A local Injury may be produced by acid from 
acid-forming bacteria. The well-known work of Bunting and Ills co-workers of 
Michigan indicates that the Lactobacillus acidophilus organism la tho important 
factor in this Injury, In a recent study reported from this clinic (G> , we have 
shown a correlation between the presence of Lactobacillus acidophilus in the mouth 
of children and the presence of active tooth decay, The Hiohigan group of workors 
have shown that when sugar is fed, the growth of this bacterium is facilitated, 

It Is believed that sticky particles of food containing large amounts of sugar be- 
come lodged over a certain area of the tooth, This forms a most excellent cul- 
ture medium for the growth of the Lactobacillus acidophilus , which accordingly 
develops In small circumscribed areas, where the sticky particles are kept in con- 
tinuous contact with the tooth. As the organism devolopa, it produces acid which 
can etch and injure the surface of the enamel, comparable in a way to a cut or 
injury to the skin. Through this Injured area organisms proceed down the lntor- 
prlsmatic cementing substance of tho enamel, and thus tohd to disintegrate it, 

As the infection proceeds further into the tooth, It reaches tho more vascular 
dentin layer of the tooth with resultant liquefaction of tho tissue anti the pro- 
duction of the tooth cavity with which moat of us are unfortunately quito familiar. 

With this knowledge of tho pathological process of tooth decay, how can it l>o 
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prevented by dietary moans? Toot'll da cay can be prevented by - (a) The reduction 
ox carbohydrate In the diet in the form of sugar, This removes a favorable medi- 
um for the growth and retention of acid-producing organisms (Lactobacillus acid- 
ophilus) In the mouth, (b) The administration of a diet built up around milk, 
meat, eggs, vegetables and fruit, with added vitamin 1), which will tend to result 
In optimal health. Whether this diet acts by increasing the resistance of the 
tooth iteelf, or by changing the physical, chemical or bactericidal characteris- 
tics of the saliva, Is not known. The fact remains, however, beyond any doubt, 
that the administration of tills type of diet with it3 comparatively low sugar con- 
tent does decrease tooth decay and tends to develop normal healthy teeth, 
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IDENTIFICATION t3Y YOUNG CHILDREN OF DIFFERENTLY 
ORIENTED VISUAL FORMS 

SIDNEY M. NEWHALL 1 
INTRODUCTION 

A distinction has been made between visual shape and visual form (2), The 
stimulus essential for shape has been considered to be a differential light dis- 
tribution , the perception of shape depending, merely, on unequal otlmulatlon of 
different retinal parts. Perception of form qua form would not bo pro bow t unless 
discrimination of the given figure persisted regardless o t its orientation In the 
normal plane, Bingham trained hie chicle to discriminate an erect triangle from 
a circle, but when the triangle was Inverted the chick could no longer discrimi- 
nate It from the circle (1). This was an Instance of shape but not form percep- 
tion. 

Various differentiae of form per ae have been offered ( 7 ), but independence of 
rotation of the positive stimulus has remained a criterion of peculiar Interest 
In animal and child experiments , As noted above } the chick, Gallu s tomosticiis, 
failed to satisfy this criterion of form perception, and the same seems to have 
been true of the tortoise, ciemmya Joponica (9), On the other Lund, the crow, 
Corvua Amerlcanua , la reported to have Buffered Inversion of the triangle with- 
out disturbance of behavior (3). Discrimination of the white rat broke down 
on rotation of the figure, though after prolonged training with the figure in 24 
different positions the more general capacity to respond to any angular position 
had been acquired (6), Chimpanzees satisfied the rotation requirement completely 
by reacting correctly without further practice ( 7 ). The same was true of two 
year old children (7, 10). 

Long before the recent interest In the rotation experiment, however, thoro 
was a variety of evidence pointing to early form perception in children, since 
Preyar'a work (13) , 1 investigators occasionally have baen struck by thus frequent 
mlrror-wrltlng of children learning to write, the equanimity with which young 
children observe books and pictures sideways or oven ud-o I do -down, the Inver 0 lone 
and rotations found in their drawings and in their attempt od copies of divers 
visual materials (13), or in general, by on apparent Indifference among them to 
Ljnormal orientations of visual stimuli. 

Such observations suggest a greater sensitivity to figure Itself than to posi- 
tion, or in Bingham's terms, to form rather than shape. This, together with the 
impressive evidence by Gellermann for form perception In chimpanzees and children, 
and the great emphasis on form by the Gestalt psychology to, has favored a viow 
that form la fundamental If not native. On the other hand, the evidence for 
ehape but not form discrimination In lower animals sugrosto Lhut form 19 a higher 
level Integration or a function of learning. Flold'e rat experiment points 
toward a learned character for form (d). 


1 Prom tlin- Child InuLltufco of fctio knyuliolugitml Ulumi Lory , tlm John' 1 iriqlMnri i/nWcr 
nliy . 
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The present study is an attempt to devise a more sensitive form or the rota- 
fclon experiment for the purpose of invest l sating this problem fri children, rf 
the method were made sufficiently sensitive it was felt that perception of torn 
might be found to be a function of age, training/ or some other genetic variable. 

Attention is hero confined to horizontal and vertical reversals, partly be- 
cause these are particularly interesting positions, Hanfmann, for instance, 
found that 4 to 7 year old children copied the positions of figures moat accu- 
rately when the latter were horizontally or vertically oriented (8). There la 
the physiological fact that the retinas and projection areas are functionally 
divldad vertically. There are, too, Stratton's and Ewart's well-Jaiown experi- 
ments involving both left-right and top-bottom reversals (4, 5, 14), 

procedure 

The principal apparatus employed was the Dailey visual perception tent material 
(11). Thia consists of a aeries of twenty acuity charts including nothing but 
concrete and geometrical figures, and therefore requiring no reading ability. 

The child ie seated ten feet from the chart. He has on a table before him an in- 
clined tray on which may be placed cut-out block-figures like any of those 
printed in the chart e. 

The procedure is to expose a chart on the wall after about five figure a have 
been placed at random on Che child's tray. Those figures Include the block cor- 
responding to fche charted figure, Then the child's task is to look at the wall 
chart and the tray, snd indicate the figure In the tray which is the some as the 
test-object on the wall. Thia procedure may be repeated with smaller and smaller 
test-objects until normal acuity has been demonstrated or the resolution thro ahold 
has been reached. 

For present purposes, several variations were made in the administration of 
this test.' (1) Eight of the block-figures, varying in size and form, waz^e some- 
times presented in the tray inverted, either left -for -right or top-tor-bottom. 

This waa for the purpose of discovering any noticeable effect of the Inversion 
on Ida htl float ion, Those experimental or tsst figures were: chair, horae, candle, 
boat, rabbit, child, dog, parallelogram. (2) The child Indicated identification 
of all figures by handing them to the experimenter. (3) The experimenter handed 
the test figures back inverted, In order to gee whether such presentation would 
Influence the child's replacement of the figures in the tray. If it did, there 
would bo evidence that the child noticed the inversion. (4) All observing was 
With binocular vision and controlled Illumination. (5) Each child served In four 
series, reacting to all twenty test-objects in each gerieg, Usually two series 
could bo completed m a single session. The Berlal order was varied with differ- 
ent subjects, 

Ths experimental variations in the several series were: fferieg 1. nomal; 
dgr iga 3 , teot figures left-right reversed in troy; SerleeJI, normal; Series 4 . 
test figures top-bottom reversed ih tray, in all aerloB the teat figures were 
returned to the subject reversed; in Berios 1 and 2 the reversal was left -right, 

In Series 3 and 4 it was top-bottom. 
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TABLE I 


FORM IDENTIFICATION IN RELATION TO ORIENTATION AND AGE OF SUBJECT 


Age of subject 

60 

55 

60 

45 

40 

35 

Total 

Loft-right reversed 

0 

0 

38 

28 

22 

6 

112 

Normal orientation 

0 

0 

37 

20 

21 

7 

109 

L-r rev. /Normal 

1.00 

1,00 

1.03 

1,00 

1,05 

1,14 

1.03 

Top-bottom reversed 

B 

e 

36 

31 

25 

6 

114 

Normal orientation 

8 

B 

36 

31 

29 

7 

119 

T-b rev. /Normal 

1,00 

1.00 

1.00 

1,00 

.86 

.06 

.96 

Total reversed 

16 

16 

74 

59 

47 

14 

Esa 

Total normal 

16 

16 

73 

69 

50 

14 

22B 

Tot .rev. /Tot. nor. 

1.00 

1.00 

1.01 

1,00 

Ji 

1*00 

.90 


NUItERICAL RESULTS 


Identification of reverged figures, Tables I and II summarize the data on the 
Influence of reversal on Identification. Table I Is arranged to show a relatioh 
between age of subject and frequency of Identification, Ago in months at teat- 
time is given in nearest multiples of five in the first row, Tho second row con- 
tains the frequencies of correct identifications of the left-right reversed fig- 
ures while the third row gives the corresponding values for the normally oriented 
figures. The next row shows the ratios of the reverse to the normal values. 

These ratloe are not far from unity , a fact which Indie at os that loft -right re- 
versal does not Interfere with identification, The next three rows contain the 
corresponding results on the influence of top-bottom reversals, and again the 
ratios are indicative of little or no Interference, Tho final three rows of thiB 
table compare the totals with like result. 

Comparison of the successive columns of Table I shows no trond away from unity, 
and therefore no functional relationship botwden age of eubjoct and influence of 
reversal on identification. 

Table II la arranged in the same v;ay as Table I except that ago has been re- 
placed by size of test-object, as the independent variable. Size is given in 
the first row in terms of the standard resolution of normal vision. This stan- 
dard Is represented by unity, Thus size 3 Is relatively large and could be nor- 
mally discriminated at three times the distance employed; size 2 at twice the 
distance, and eo on. Comparison of the columns of this table reveals no rela- 
tionship between size of test-object and influence of reversal on idontlficat ion. 

Replacement of reversed figures. Tables III and IV summarize tho numerical 
data on the influence of reversed returns by experimenter to subject, on normal- 
ity of replacement by subject, handing tho figure back to tl*o child reversed 
meant that he would have to turn It himself in order to replace Jt in the tray 
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TABLE II 


FORM IDENTIFICATION IN RELATION TO ORIENTATION AND SIZE OF TEST -OBJECT 


Size of test object 

3 

Z 

1.5 

1.26 

1 

Total 

Left -right reversed 

16 

29 

14 

28 

26 

112 

Normal orientation 

15 

29 

11 

28 

26 

109 

L-r rev* /Normal 

1.00 

1.00 

1.37 

1.00 

1.00 

1.03 

Top- bottom reversed 

16 

31 

11 

27 

29 

114 

Normal orientation 

16 

32 

14 

30 

27 

119 

T-b rev ./Normal 

1-00 

.97 

.79 

,90 

1.07 

,96 

Total reversed 

31 

SO 

25 

55 

55 

226 

Total normal 

31 

61 

26 

50 

53 

226 

Tot , tqv . /T ot , hormal 

1.00 

.98 

i.oq 

.95 

1.04 

_^9_ 

, normal position. The voluntary act by the 

child 

of turning the figure would 


august that ha ms aware ox the reversal, for otherwise he could scarcely bo 
expected to make the correction. If the correction wag not made there would be 
legs certain evidence that the reversal ms not recognize d. 

TABLE III 


NORMAL REPLACEMENT IN RELATION TO ORIENTATION AND AdE OF SUDJEC1' 


Age of subject 

60 

66 

50 

45 

40 

35 

Total 

Left-right reversed 








Normal re placement a 

5 

9 

15 

16 

7 

2 

54 

Total replacements 

16 

16 

75 

56 

43 

15 

221 

Normal/Total 

,31 

.56 

.20 

,29 

.16 

.13 

■ 24 


Top-bottom reversed 


Normal replacements 

16 

16 

68 

55 

39 

13 

207 

Total replacements 

ie 

16 

72 

62 

54 

13 

233 

Nomal/iotal 

1.00 

1,00 

.95 

,89 

.72 

1,00 

.89 


Table m la arranged to enow a relation between age of subject and normality 
of replacement. The first row gives age to the nearest multiple of five months. 
The second row shows the frequencies of normal replacements when the test-flgura 
waa handed to the child left -right reversed. The third row shows the frequen- 
cies of total replacements, in the next are given the ratios of the normal to 
the total replacements, and they are all seen to be small. This means that the 
children ueually replacod the figure a left -right reversed after having received 
then left-right reversed. The suggestion is that the child' waa usually not def- 
initely aware of these left-right reversals. 
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The lower half or the table exhibits the corresponding data on top-bottom 
reversals and here the ratios are found to be relatively large. This means that 
the subjects usually replaced the figures normally after having received them 
top-bottom reversed. The indication la that the child was aware of those top- 
bottom reversals. 


There is no definite indication In Table HI of a correlation between age of 
subject and influence of reversed return on correctness of replacement , Table 
IV shows no correlation between size of test-object and Influence of reversed 
return. 


TABLE IV 


NORMAL REPLACS-IENTT IN RELATION TO ORIENTATION AND SIZE OF TEST-OBJECT 


Size of test-object 

3 

3 

1.6 

1.25 

1 

Total 

Left-right reversed 

Normal replacements 

a 

14 

0 

15 

9 

54 

Total replacements 

30 

58 

25 

56 

52 

221 

Normal /Total 

,27 

.34 

,32 

.27 

.17 

.24 








Top-bottom reversed 

Normal replacements 

24 

57 

23 

53 

51 

207 

Total replacements 

32 

63 

26 

57 

56 

333 

Normal/Total 

.75 

.90 

,66 

.93 

.91 

,89 


DISCUSSION 


Equally accurate Identifications of both the reversed and unreversed figures 
are indicated by the near-unit ratios of Tables I and II. Children from 3 to 6 
years of age seem to have reacted immediately and regardless of shape to the 
particular test figures employed. But there arB several reasons for not general- 
izing this result: (1) moat of the test figures were presumably familiar to 
young children and might therefore have been abstracted from context by experi- 
ence preceding the experiment, flats have learned to discriminate form through 
training, (2) The age -range of the subjects may wall have been too short to 
discover some real form genes le. (3) The subjects' Aufgabe was not Improbably a 
"discriminate form" Aufgaba . Had it been a "discriminate position" Aufgobjb 
shape rather than form might have been favored. Suitable controls could be qx- 
erted on such points. 

The reason for having the subject replace fcost-f inures which had boon handed 
to him reversed waa to provide behavioral evidence for a distinction between 
Identification of reversed figures and awareness of reversal. In the effort to 
design a sensitive method, it seemed interesting to discover whethor or not iden- 
tification is independent of awareness of reversal. 


Awareness of the top-bottom reversals was clearly demonstrated by the high 
proportions of corrections. Indeed, thore is every indication that these values 
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would have been maximal except for cases nf children playing with blocks known to 
be up-side -down, and the case of a child wno aald she returned the blocks re~ 
versed "because we do in Sunday School." Frequently a child would make an effort 
to correct a reversed block In the tray. Frequently , comment a would Indicate 
definite awareness of reversals. "Put it up-slde-down again." "I want to put 
It this way," "That's up-side-down, " "But the chair isn't up-aide-down in the 
picture. 11 Often the child reversed the block handed to him in a very obvious 
way, and it seemed clear that he was maJclng intentional correction. Occasionally, 
the correction was made quite emphatically or impatiently and the experimenter 
could feel the block being twisted as it left his hand. 

The evidence for unaware ness of the left -right reversals c one i eta in the lew 
proportions of corrections. These proportions might have been even lower if the 
experimenter could offer the piece in such a way as to avoid all accidental cor- 
rections. Almost always, the pieces seemed to be returned at random insofar as 
left -right orientation wag concerned, There was no impatient twisting of the 
piece, and only one comment to suggest that a subject had noticed a left-right 
reversal. In numerous cases where top-bottom reversals were corrected, they re- 
mained uncorrected left-right. In brief 1 , there was little to indicate detection 
of left-right reversals. 

Nevertheless, the evidence can not be considered conclusive because the child 
may have noticed reversals but not have bothered to correct them, There was 
really nothing strikingly 'wrong 1 in figure 3 facing either to the left or right, 
Up-s ids -down figures, on the other band, defied the baalc gravitational orienta- 
tion. Furthermore, there were two subjects who did evidence deliberate correc- 
tion of left-right reversals . One (56 months) remarked that the boat faced the 
wrong way In the tray and corrected it. She also made collect replacements of 
the chair, horae, and rabbit. The other (62 months) also corrected several of 
these reversals. She returned one piece up-alde-down. (smiling.) These results 
from older children suggest the possibility that detection of the left-right re- 
versals may be a function of age or training. A greater age-range should he 
studied. 


SUMMARY 

1, A method for investigating the form-shape distinct ion has been described 
and applied in a preliminary study. 

2, The 16 subjects, varying in age from 3 to 5 years, appeared to Identify 
the particular visual figures employed about as quickly and correctly with re- 
vereed as with normal orientation. 

3, Accuracy was Independent of age, over the short age-range available. 


4. Accuracy wbb independent of size of teat-object, even down to the standard 
resolution of 20-20 vision. 


6. There was also some evidence that accuracy was Independent of definite 
awnreneag of reversals, 
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9. There were eorae doubtful Indication, which should be Investigated further, 
of a possible relation between detection of left-right reversals and age of sub- 
ject. 


7. The provisional interpretation for the limited data 1 b that spatial orien- 
tations of the types Investigated play no necessary role in the young child's 
Identifications of plane visual forms. This interpretation evidently favors the 
Gestalt position. But more work with younger children and other appropriate con- 
trols might well disclose a genetic development, 
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A NEW EIDETIC PHENOMENON 


J. EDWARD RAUTH AND JAMES J, SINNOTT 1 

D-espite the fund of eidetic literature that la at hand to date, it has failed 
to enlist any widespread and active Interest among American paycholo gists. Be- 
longing , aa it does, to tlie category of special abilities, eidetic imagery has 
been relegated to a remote corner of research. 

However, the a Ida tic Hold is fertile with theoretical impli cation a and experi- 
mental possibilities Which should not be overlooked. The basic facts that the 
eldotic Image is externalized or lT seen u with apparently perceptual objectivity , 
and that under certain conditions It "obeys" or is psychologically modified by 
certain laws of optics, by tha physiological conditions of the retina, and by the 
spatial position and lability of the screen open up avenues of approach for the 
Investigation of dynamic visual processes as well as for methods ol determining 
the precise nature of the eidetic linage itself . The latter problem beckons our 
Inroad late Interest, In view of the important bearing It must have upon fundamen- 
tal psychological theory, What, then, la the mechanism or the eidetic image? 

In a preliminary attack upon this problem, we have uncovered what seems to be 
a new and significant phenomenon, namely, that an eidetic image can be Inverted 
phenomenally by rotating the screen 100 degrees. This fact suggested the pres- 
entation of Inverted pictures, ior which eidetic images were obtained. Rotation 
of the screen righted the images for the Ss. The latter variation of the rota- 
tion phenomenon brought out the fact that, although the 3s were unable to Inter- 
pret the visually presented Inverted pictures, the perceptual meaning downed in 
the eidetic phase after the eidetic images had been projected and alter the 
screen had been rotated ISO degrees, 

To test this phenomenon more rigidly, a complicated picture was used. A mag- 
azlna advertisement was presented in inverted position to several adult©, none 
of whom succeeded in perceiving what it was. Upon rotation of the picture, the 
variegated mass of daubs and streaks was easily recognized as a birthday cake. 

This inverted picture wae used In succeeding rotation experiments with eidetic 
boys, at\d in every case the meaning of the picture became clear only in the 
eidetic phase, after the screen had been rotated 1Q0 degrees, It is also curioua 
to note that a large card with the word "FRIGIDAIRE" boldly printed thereon was 
presented Ylaually in Inverted position to a nine year old eidetic boy. An In- 
verted eidetic image wag obtained, but It could not ba interpreted. Upon rota- 
tion of the screen, the boy recognized the image as a word which he could not 
pronounce but which he promptly spelled out. He reported that one letter, "G," 
had faded out, eo that he could not perceive what It was, 

Rave vie here a phenomenon of pure suggestion? An effort was made to control 
suggestion by verbal count or- suggest ion, but the eidetic image clung faithfully 
to the projection screen. With a stationary screen, tho 3s could rotate their 

1 From Th« Cetholla Unlvoralty of Auorlotw 
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images slightly, but all rot at lone were below 90 degrees. More rigid investiga- 
tions to determine the suggestion factor are now in progress* 

This phenomenon is important not only for eidetic research; it also offers a 
promising device for investigating Gestalt aspects of perception. 




PERSONALITY CHARACTERISTICS OF JUVENILE DELINQUENTS 
I. A METHOD FOR THE SELECTION OF DIFFERENTIATING TRAITS 

MERVIN A. DUREA 1 
INTRODUCTION 

Scientifically controlled studies have revealed a number of differential fac- 
tors ih the personality of juvenile delinquents. While it is too early to asomna 
that certain factors are peculiarly' distinctive, It Is evident that on a compar- 
ative basis delinquent a manifest character la t lea whlah distinguish them from the 
socially adjusted. Bryant (S) has called attention to a reliable diffaronce be- 
tween delinquents ond non- delinquent a In "will- temperament . 11 Bridges and Bridges 
(1), by means of the PreSsey X-0 technique, found that delinquent boys aa a group 
consider fewer things wrong but have more worries than normal boys. Thin con- 
clusion is supported by Courthial (3) in an investigation of delinquent glrla. 
Slawson (5) and Courthial (3) have (Uncovered striking differences in emotional 
stability between delinquents and non-delinquenfce . According to those investi- 
gators, both boy and girl dsllnquenta exhibit a greater number of neurotic traits 
than do control groups. Smith (0) has pointed out that delinquents dlBplay more 
of a tendency toward feelings of inferiority than non-delinquents. 

Const ltutionally then It appears that the personality of delinquents differs 
In several interesting and significant respects from the personality of normally 
adjusted individuals. Further exploring, however, nay well be done, stated 
generally, the purpose ol the present study is an attempt to answer In a limited 
manner the quest ion; Are there qualities or traits which are definitely related 
to the personality of Juvenile del lnq Hants? 

PRODLH1 AND METHOD 

A technique devised by Pressey (4), the Interest-Attitude Teats, was used os 
a basis for the succeeding analysis. This mat rumen t consists of four parto or 
teats, each containing 90 items, The subject Is instructed to respond discrimi- 
natingly to words suggesting things considered wrong (Teat 1); anxletloo, fears, 
or worries (Test II )j llkoe and inter oats (Tost HI); and kinda of people liked 
or admired (Taat IV), Norms are available for the esparato tests by sox and 
grade i sixth grade to fourth year college) in terms of number of rooponsos to 
each item per 100 coses, hereinafter designated tlmea -ln-ioo. 2 

Employing the Pressey norma for comparative purposes, an effort was made to 
ascertain those items from each test which, in varying degree s, (ilff erontlatod 
delinquents from non-delinquanta . This involved an analysis of the frequency 

1 Ohid atllCfl UHi.vardl.by, 

2 Prom Teat 1 the first ftva Items ora eoqldonta . t l slit ins . UnoronoB . talking bnolc . 
and orvlftK . The aubjaat Ih inatruofcod to Indian to by n ofobV lx) everything Whlah Is ra - 
RBrdod aa vronR , and by a double araoa IXX) every tiling oonaldarod ver y wrens . Tims ir a 
given Item wore single -oroo nod by T5 and douole-oroflaed by 20 auhje afcs out of a group of 
60 p tha total number of reaponaes would be ohd tho nuraiior of roBptinaee per 100 obs«B 
would bo 125 i 

lift 
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with which responses to each item were made by the delinquent group and reduction 
or rogultliiR frequencies to time 3 -in-100. EftsentialJv sneaking, the problem wag 
one of finding, on the t>a.gia of comparative frequency with which delinquents and 
non -delinquent a respond to the various items* those responses vVhlch moat clearly 
typify Juvenile delinquents. 

For the investigation the cases of 310 hoys from an institution for Juvenile 
delinquents were available. All subjects wore of the white race. Life ages 
ranged from 14 year a, 0 months to 17 years, 11 monthe, No other forms of selec- 
tion were attempted. The group constituted apparently a fairly representative 
aampla of delinquent boys in general. 

Since Item nortoa for the Interest -Attitude Tests are stated in VQrma ol grade 
lovel, the 316 delinquent cases wore subdivided Into four group3 according to 
Ufa age lor purposes of comparing the responses of delinquents with norma for 
non -delinquents approximately age for age. It was assumed that the median life 
ages ror grades 8, 9, 10, and 11 were equivalent to the conventional age-grade 
standards 9 i,e p# 14, 16 f 10* and 17 yeara of age, reepoctively. In fact Ireaaey 
found the median Ufa ageo of hoys on whom norma were established to be 13, 9 , 
15,0, 16.0, and 16.6 for the grades In question. Hence, the experimental group 
(delinquents) wore subdivided similarly as follows: 60 cases In the 14-year 
group; 76 cases In the 15-year group; 112 cases In the 16-year group; and 03 
cases In the 17-year group. 

Mgcrepwvc-iQB between the medians lor the foregoing four life age groupings 
and the median life agee obtained by Prepay for the boys in each of the four 
grades, 0, 9, 10, and 11 were without signlf lcance. 3 

Criteria for selection of differential Items were established by a series of 
steps illustrated from the following tabular arrangement: 

TABLE 1 

TECHNIQUE OF ITEM ANALYSIS FOR INTEREST- ATTITUDE TESTS 


Item No. 

Frequency 

T lines -ln-1 00 
(Delinquent) 

Times -in-100 
(Normal) 

Dv. 

1 

4B 

73 

51 

+22 

30 

45 

70 

96 

-26 

59 

27 

41 

36 

+ 5 

43 

73 

109 

110 

- 7 

60 

65 

90 

117 

-19 


Table 1 shows the form of analysis used, illustrated by five Items from Teat 
r (things considered wrong). The items, according to numbers entered in the 
first column , ara accidents J bribery, disagreement , pool rooms, and bullying . 
Illustrative) data are baaed on the 14-year group. The table la Interpreted as 

^ Median life Qfifio Tor* enob grads which the Intoros fc-Abtitude Tosbo woro stondard- 
lznd aro raportad. for tofeVi noxao bj S.L. and L.C* Prooaoy in a manual, including diroo- 
tlona for udirdniotor Ing bha toatn, lnabmict iona Tor aoortng, and floraploto norms, Pub- 
lished ly 7hfl rayohclogloal Corporation, flaw kork, H.V, 
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follows J 66 delinquent boys of the 14-yoar group considered it am 1 (accidents) 
wrong 46 times, which means that 14 -year delinquents responded to tile item 73 
times-ln-lOO. Compared to thie the norms indicate that the control group (grada 
8, equivalent to 14-year non-do linquent boye) responded to tho oflioe How 51 tlraoa- 
in-100. The difference In response 1b thus 82 t tinea more for dolinquento than 
non-delinquenta. This value is recorded tn the column headed Dv. , moaning 
deviation . When times -in-lOO was greater for delinquents than non-delinquents 
the deviation for the particular Item was given a plus sign. When fclio converse 
was true the deviation was Identified by a minus sign, An Inspection of devi- 
ations In Table 1 rev o ala that In the case of 1 turns 1 and 39 delinquents re- 
sponded proportionately a greater number of times than tho control group; to 
items 20, 43, and 60, non -delinquents exceeded the experimental group nn to 
times-ln-lGO. Computations similar to those shown In Table 1 wore made for the 
90 Items comprising each of the four tests, Each age group was treated separately 
for each test. Thus, there were four arrays of do vl at Iona for Teat X; four for 
Test II; and the same number each for Teste III and IV. 

As a further step In tho development of criteria four ogives were constructed, 
one for each test, baaed on the total number of deviations for the four age 
groups, each ogive incorporating 360 deviations, On each ogive the 75th percent- 
ile point, for the particular array of deviations In quo at 1 on, was located. 

Since the purpose of the plus and minus signs was to indicate direction of devi- 
ations these denotations were disregarded In constructing the ogives, Thun, the 
first criterion for selecting differential items wag ascertained, jiamoly, bu 
regarded as basically significant the magnitude of deviation of item nrnst 
equal i or exceed the value for the 75th percentile of tho array of dev 1 at ions in 
question . 4 To Illustrate: the 75tli percentile for 360 deviations based on the 
results of Test f Is 1 9 m Trt Table I is an array of five sample deviations from 
Test I* 14-year group. Applying the criterion heretofore expressed, items 1, 20, 
and 60 are fundamentally significant be cause each equals or exceeds 19. 

Following the Borne procedure, differential items wore selected from each of 
the four arrays of deviations, l.o,, by life ago groupa, for each of the four 
tests. The value for tho 75th percentile In terms of 3G0 deviations in Test II 
was found to be 25; for Teat III 31; and for Teat IV 29, 

Application of the first criterion led logically to a second criterion, Ae 
the deviations for each age group in relation to each given tost wore analyzed 
for differential Homs, it become evident that there was considerable variability 
both in the type of item which wag significant from ago to age and conn latency 
with which certain items wore differential from one ago group to another. Hence, 
a second criterion developed; In proportion to whether or not an Item dif- 
ferential for one , two , three r or four a^a levels it was considered fflSXQ fir. 

4 Soma quflfltlon mriy be rniaod na to tho mason fop adopting tha 75th poi'oeiifclla point 
in each sei’les of deviations a .3 thn value whlah tho deviation oT enoh ltcoi mint equal or 
ojeoaed in ordor to be regarded ns dliToront J el . In eatnbliehlng such n point the investi- 
gator was faoed vifch two poet] ibi.lj.tlea , Firefc, Qn entirely arbitrary value oouid have 
teen floloatod. Sooond, c value could be found which was on oxpreaulon of tho QUiint Itat lve 
tehdenoioa of the data thomae lvea » Tho lnttar iiro-oaduro wnn employed and tha Yftluq of tha 
7Sfch po I’oan fcilo oet ne tha point of origin- It wan aauumad fcim t so f&r fic the afarsUon 
of thin ore criterion 1 b oonaorned itonifl would bftaona rrurn and worts dawiHIvo In tllfTnr- 
ontieting aontrol and QxporimonlQl urentpu In proportion hd tho \nl\Te -point wan rwvod fi'vny 
from modal deviations. 
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I6B9 BlKIfllf leant . 

Growing out of the first and second criteria waa a third criterion on the 
basis ot which to Judge the effect iveneae of an Item In differentiating between 
delinquents and non-delinquente, This third standard may be illustrated as fol- 
lows: from Table 1 It will be noted that Item 1 exceeds the' 76th Percentile of 
19 by 3 points f item SO by 7 j and item 60 la exactly at 0- Itema Z9 end 43 are 
not regarded as differential, each being less than the 75th percent ils with which 
It is compared. It would appear , therefore p that Item 20 is the moat significant 
of the five items listed , Conv a rationally stated, therefore, the third criterion 
Is: jjn item Is lhwj'Q or less effective In prop ortion to thj jmagnltjidg Its 
difforoiicg £rm the value of the 75th fgr cent lie . 


The lcujfc principle haa been applied along with the two criteria previously 
described. The operation ot the throe criteria in selection of differential 
iteme will ba more thoroughly clarified In the subsequent analysis, 

STATISTICAL ANALYSIS 


Employing the three oriteria. Table 3 was constructed, showing differential 
Iteme from Tost I according to age level. 

TABLE 2 

differential ITEMS BY AGE GROUP FROM TEST I (WNQS con- 
sidered vmoNa), based on three criteria + 

Ij-yesr group 


accidents 

atheist 

having a temper 
emoklne 
bribery 
being a cad 

+ 3,1 
0,1V 
-1,1 
-15,1 

- 7, IV 

- 3, II 

poker 

tobacco 

being conceited 

spitting 

batting 

gang 

- 1,1 
-23,1 
-30,IV 
-SI 11 
-23,1 
+26 ,1V 

outcast 
bullying 
playing cards 
pleylzig hotkey 
being a snob 
yellowness 

+ 2, III 
0,1V 
+ 4, IV 

- 4,1 

- 4, II 

- 3,1 



15-year group 




atheist 

pawning jewelry 
carrying a 
revolver 
insanity 
oriEar 
bribery 

0,1V 

0,1 

+21,111 
+ 4,11 
+19,111 
-32,1V 

petting 

being conceited 
e Pitting 
gang 
prl eon 

OUtCCBt 

0,1 

-13, IV 
' i|H 
+24, IV 
+ 3, III 
+ 9jin 

noisiness 

bullying 

playing cqrdo 

punishment 

shouting 

lawlegsneea 

+10,1 
- 7 ,IV 
+ 5, IV 
0,1 

+ 2,11 
* 7,11 



16-year group 




speeding 
atheist 
carrying a 
revolver 
te Being someone 
In sanity' 

+ 3,11 
- 7, IV 

+40,311 
+ 1,11 
+ 3,11 

anger 

bribery 

arguing 

freak 

being conceited 

+ 7, I II 
-16,IV 
+ 6,11 
+ 4 ,11 
-32,1V 

gang 

Dri son 
bullying 
playing cards 
using slang 

+27, IV 
+13,111 
- 6, IV 
+17, IV 
+ 2,11 


+In Tables 2 to 9 the Arabic notation after an Item indicates the magnitude 
of difference between the deviation of the item in question and 75th per- 
c-ftntilej a positive or negative sign shows direction of the original deviation; 
trio Homan notation signifies the number of age levels with r aspect to which a 
given item equals or exceeds the 75th percentile. 
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TABLE Z - Continuod 


17-year group 


lighting 

+ia,i 

arguing 

+37,11 

divorce 

+ 9,1 

speeding 

+ 6,11 

being a cad 

0,11 

ploying hookey 

+13,1 

atheist 

- 7, IV 

freak 

+ 4,11 

suspicion 

+ 9,1 

carrying a 


being conceited 

-39, IV 

gllckneas 

+12,1 

revolver 

+63,111 

gang 

+51*IV 

shouting 

0,11 

tossing someone 

+ 6 # n 

prison 

+14,111 

using slang 

+ 5,11 

smoking 

+ 2,1 

outcast 

+ 5. Ill 

lawlessness 

-10,11 

anger 

+ 5, III 

toughness 

o' I 

war 

+ 1,1 

bribery 

-10, IV 

bullying 

- 2,IV 

being a enob 

-23,11 

peddling 

+ 9,1 

playing cards 

+34, IV 




Table Z is interpreted as follows; athelat listed in tha Items of the 14-yaar 
group Dafl an Arabic notation of 0, meaning that its deviation was exactly 19 for 
the 14-year egs level. The Roman notation IV shows that the deviation for this 
patlcular Item equalled or exceeded the 76-percent ilo likewise for the 15, 16, 
and 17-year groupB. By contrast, ttio Item tobacco , although Its deviation ox- 
cesded the 75-porcentlle by 23, la found to be differential only at tho 14-year 
level (see Roman notation). 


Tho three criteria were applied to test II. Differential ltama woro ascer- 
tained for each ege level. Theee are set forth In Table 3. 

TABLE 3 

DIFFERENTIAL ITEm ST JiOE GROUP FRCM TEST H [ WORRIES, 

FEARS, ANXIETIES)* BASED ON THREE CRITERIA 


14-year group 


suffering 

+ 9,111 

death 

416,1V 

ache 

0,1 

collision 

- 2j 1 

storms 

+ 1,1 

disease 

+ B,I 

poison 

4 6, III 

burglars 

+ 1,1 

flames 

+ 2,1 

choking 

+ 1,11 

gun 

floods 

+15,11 

thloves 

+ 3,1 

pain 

OJV 

4 0,1 

dying 

falling 

4 9 ,1V 

hold-ups 

0,31 

homeliness 

o,u 

0,1 

knives 

+ 5,1 

family 

+ B r lV 

funeral 

418, IV 

rackets 

+ 6,1 

danger 

+ e, nr 

robbers 

4 9,11 

grave 

+ 1,111 

jail 

+13,IV 

sickness 

+ 7,11 

auff ocating 
tuberculosis 

4 3, J 

4 6,11 

aina 

+15, IV 

opera ti on 
wrecks 

4 6,11 
414,1 II 


15 - year group 


Buffering 

4 Mil 

death 

415,1V 

dreomo 

0,1 

detective 

4 7. II 

Crimea 

+ 1,11 

sins 

4 7,1V 

murder 

+10,111 

being hurt 

4 7,1 

dying 

423,1V 

polaon 

+12,111 

being unlucky 

4 9,1 

funeral 

4 2, IV 

fainting 

4 6,1 

homeliness 

+10,11 

sickness 

+ 0,11 

smothering 

0,1 

family 

437,1V 

opera ti on 

+ 4,11 

pain 

+ 7,1V 

craziness 

4 3,1 

wrecks 

4 4,111 

grave 

4 0,111 

jail 

+17,1 V 

work 

+ 3,1 


16 -year group 


auff orlng 

murder 

poison 

pain 

grave 


+15,111 tuberculosis 
411,111 death 
4 2, in family 

+ 1,IV danger 

4 B,m 


0,11 Jail 

+21, IV sine 

+13 ,1 V dying 

0,111 funeral 

wrocka 


+25, IV 

+i«,rv 

41Q.IV 

0,1V 
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detective 

jnurder 

cheating 

choking 

pain 

hold-upa 


17-year group 


+11,11 

enemies 

+ 3 f I 

jail 

+30, IV 

+ 9# HI 

dooth 

+32, IV 

sing 

+ 7 f IV 

+ 4,1 

crimes 

+ 7,rr 

smoking 

+ z,r 

4 3,11 

examinations 

-15,1 

dying 

+ 0,1V 

411,1V 

gun 

+ 5,11 

funeral 

4 6, It 

+ a, ii 

family 

danger 

+34,rv 
+ 1,111 

robbers 

+ 4,11 


Table 3 Is interpreted In a similar manner to Table 3. It la obvious from an 
inspection of the table that items are significant for a varying number of age 
levels* For example, as ruvealed by Homan notations, rackets occurs only at the 
14-yoar level; hold-ups occurs In two age groups, 14-year and 17-year; grave 
appears In the 14, 15, and 16-yoer groups; and death is found In all age groups 
from 14-year to 17-year r 


Based on criteria described heretofore Table 4 shows differential items by 
age groupings from Test III. 


TABLE 4 

DIFFERENTIAL ITEMS BV AGE GROUP from test III (LIKES AMD 
INTERESTS), BASED ON THREE CRITERIA 

14- year group 

drawing +6,1 animal trainer +25,11 history stories +31,1 

movie star +34, JV doctors 0,1 picture puzzles +12,1 

soldi er6 +17, I auto driving + 3, II parties +3,11 

actors + 6,1 sailors +20,11 atory writing + 5,1 

clubs +16,11 exploring + 1,1 tap dancing + 6,111 

magazines +22,11 locomotive engineer +2,1 Red Cross work +16,11 

Joyriding +15,111 art galleries + 2,1 candy +29,11 

soda clerk +6,11 church +23, IV swinging +13,1 J 

rancher 0,1 reading +12,1 geography games +14,1 

circus +34, IV children + 5,1 mountains + 5,1 

bicycling +14, 1 studying +16,1 whistling +1,1 

coffee +21, III 

15 - year group 


movie ater 

comodles 

clothes 

beaches 

clubs 

magazlnefl 

Joyriding 

Ica-crea/n man 

aoda clerk 

+2.5. IV 

+ 2,1 
+10 II 
+ 9,1 
0,11 
+ a,u 
+21,111 
+ 9,1 
+ 1,11 

circUB 

animal trainer 
card parties 
auto driving 
chewing gum 
prizes 
church 

fancy dancing 

+2Q , rv 

+ 4,11 

+10,1 

+10,11 

+ S' 1 

+ 4,1 
+23, IV 

+ e, nr 

care's 
cowboy 
parties 
tap dancing 

Red Cross work 

candy 

swinging 

acrobats 

shooting 

4 6,n 

413,11 
+15,11 
+20,131 
4 4,11 
+26,11 

4 2,11 
+ 4,rr 

+11,1 

movie a tar 
Joyriding 
cl rcu a 
poker 

+ 9, IV 

4 4 III 

4 9, IV 

4 Q,1 

hunting 

church 

fancy dancing 
coffee 

+ 5,11 
♦13,1V 
+ 7, III 
+ 0,111 

cards 
cowboy 
tap dancing 
aero bate 

+ 4,11 

412. II 
+ 6,111 
0,11 

movie star 

clothes 

college 

circus 

+ 3,1V 

410 , ir 

- 5,1 
+ 3, IV 

17-year grou^ 

baseball 
sal lore 
hunting 

+14,1 
♦ 3, II 
+17,11 

baseball players 
church 

fancy dancing 
cof f 80 

+22,1 
+13,I\J 
0,111 
+ 4,113 
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Interpreted in the same way as Tables 2 ana 3 Items from Teat III, as Hated 
In Table 4, are seen to vary In differential significance from ono to four age 
levels. For Instance, of the likes and lnteroste. movie star Is present at all 
age levels, whereas doctors occurs only In one age group. 

Analysis of Test IV resulted in the differential items listed in Table [5, 
shown according to age group. 


TABLE 5 

DIFFERENTIAL ITEMS BY AQE GROUP FROM TEST IV (KINDS OF PEOPLE 
LIKED OR ADMIRED) , BASED ON THREE CRITERIA 

14-year group 


alert 

-11,111 

quick 

+ 4, IV 

busy 

+ 5,1 

cooperative 

-14, IV 

wealthy 

+14, IV 

joyful 

+ 2,111 

Tollable 

-10,11 

well-dres3Gd 

+ 9, III 

quiet 

+ 5,111 

capable 

-10,1 

loving 

+24,1 

sharp 

0,11 

lovely 

+22,11 

careful 

+13,11 

handsome 

+32, IV 

Husky 

+22,111 

good-looking 

+29,111 

gentle 

+ 3,11 

bravo 

+ 7, IV 

rich 

+23,111 

hopeful 

+13,11 

incentive 

+ 4,1 

up-to-date 

+ 5,11 

fair 

+n,n 



humorous 

- 6, III 





15-year group 




talented 

- 5,11 

able 

+ 1,1 

up-to-date 

+ 6,11 

cooperative 

- 6, IV 

quick 

+19, IV 

Joyful 

+ 7,111 

progressive 

lovely 

- 8,11 
+ 4,11 

wealthy 

well-dressed 

+19, IV 
+29,111 

quiet 

sharp 

+17,111 

o,rr 

husky 

lively 

+13,111 

diligent 

0,1 

hand some 

+14, IV 

+ GjII 

careful 

+ G,II 

gentle 

+ 6,11 

easy-going 

+ 2,1 

pappy 

+ 5,1 

hopeful 

+ 4,11 

bravo 

+ 8,IV 

good-looking 

+17,111 

fair 

+13,11 



rich 

+ 6 f rrr 





16-year group 




alert 

- 1,111 

brave 

+ 3, IV 

original 

- 4,11 

cooperative 

- 4,IV 

quick 

+13, IV 

humorous 

- 3, III 

husky 

lively 

+23,111 

wealthy 

+ 2, IV 

quiet 

0,111 

+ 7,11 

good-looking 

+ 2, III 

handsome 

+ 0 r IV 



rich 

+ 6,111 





17-year group 




alert 

-lB,rrr 

broad-minded 

-29,1 

peaceful 

0,1 

courageous 

- 9,1 

sociable 

- 3,1 

economical 

-14,1 

talented 

- o,ri 

brave 

+ G,IV 

original 

-10,11 

cooperative 

-35, IV 

qul ck 

+ Q,IV 

humorous 

-20,111 

progressive 

-11,11 

weal Lhy 

+ 4 ,IV 

vil tty 

-10,1 

reliable 

-15,11 

woll-drcssod 

+ H , 1 1 1 

Joyful 

+ i,nr 

efficient 

-11,1 

amiable 

- G,I 

hnndnomc 

+U,IV 

having Initiative 

- 7,1 

6 luce re 

-H, I 

punctual 

- Ill 

optimistic 

- 1,1 



enthusiastic 

- 2,1 


As Indicated previously certain Items In the separate tests are shown to be 
significant for only one age level, others for two or more ago groups. In Test 
IV the situation Is no different, ag la clear from Table 5. As a case In point, 
handsome appears in all age groups; quiet In throo; up-to -date in two; and capa ble 
in only one. 


Tables 2, 3, 4, and 5 provldo fill of the basic miormfitlon noconunry to a more 
extended analysis of the Interest-Attitude Touts, The major problem, in the light 
of the three criteria, consisted In selecting from the four array a of dlfforont ial 
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itema those which from each test were of greatest significance In the personality 
of juvenile delinquents. To do this the following procedure was adopted: items 
Which from any given test appeared In all four ago groups were listed separate ^ f 
together with the extent of difference of each deviation from the 75-percentile j 
Items appearing at three age levels were similarly Hated; and likewise items 
found In two and one age groups, For example, an Inspection of Table 2. shows 
that from Test I atheist is found in age groups 14, 15, 16, and 17 with differ- 
ences from the 75th percentile of 0, 0, -7, -7, respectively; carrying a revolver 
appeara In three age groups with differences of +21, +40, and +63 from the 75- 
percentile; speeding 1 b found In two age groups with differences of +3 and +8; 
and accidents appears at only one age level with a difference from the 75-per- 
centlle of +S. In all oaaea in which an Item appeared In two, three, or four age 
groups Its mean difference from the 75th percentile was computed. The mean waB 
employed because It seemed to be that specific value for the particular Item 
which indicates on the average lta discriminative significance for the age groups 
In which it la found. 

Table 2 shows that six Items were differential for four age levels, 5 atheist 
-3.5, bribery -16.0, being conceited -26.0, gang +32.0, bullying -3,8, and play - 
ing cards +15. Q. Four Items appear In three age groups, carrying a revolver 
+44.0, anger +10.3, prison +10,0, and outcast +4.3. Eleven Items were differen- 
tial for two age levels and twenty-one differentiated for only one age group. 

It will be recalled that the basic lists of Items from each teat, shown in 
Tables 2 to 6, were complied In terms of the fact that magnitude a of deviations 
of certain Items equalled or exceeded the value of the 75-percentile of the array 
of deviations In question. The operation of this criterion was fundamental to 
the application of the other two, Aa a result of applying the last two criteria 
it was ascertained that (a) Items were significant for varying numbers of age 
lavelB from one to four, and (b) individual items, irrespective of the number of 
age groups in which found, varied as to the extent of their differences from the 
76-percentile. Conclusions suggested thus far, therefore, from analysis of Items 
In the baeic lists (Tables 2 to 6) are: first, particular’ items are significant 
Ln proportion to the mentor of ago levels in vrtilch thBy occur; and second, par- 
ticular items are significant In terms of the extent of difference from the 76- 
percentile , 

By the application of successive criteria it was possible to select Items 
which beat differentiated juvenile delinquents, and rank such Items In the order 
of their significance. The mean differences from the 76-per cent lie having been 
computed for Items appearing in two, three, or four age groups, an arbitrary 
point of origin was fixed which such mean differences must equal or exceed. It 
was assumed that means must equal or exceed 10 in order to be included among the 
moat differential Items. Items which were found in only one age group, but the 
differences of which from the 75th percentile equalled or exceeded 10, were In- 
cluded in the list of most significant Items, their differential value, of course, 
being limited by the fact of appearing in only one ago group. The higher or 
lower ranking of an item vjaa first of all governed by the number of qg 0 groups In 

5 NimWii after oaoh itora Indicate the mean difforonae of its dovlntion from tha 75-par- 
flebtUa: oigna ihow tha dirootVon of original deviations. 
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which it appeared, second by ltQ mean difference from the 76th porcontllo. Items 
appearing in four age groups were first In order, ranked eubnaquontly in tame of 
the magnitude of their mean differences, Items appearing in three age groups 
were next in order with Items app oaring in two and one age groups following, 
Hence, 11 the mean difference of an item was +16 based on appearance in four age 
groups It was regarded aa having greater ranging significance than one with the 
same or greater mean value baaed on appearance in three or fewer age groupa. 

In Table b 6 f 7, B, and 9 are Hated items from each of the four Interest- 
Attltude Tests which have baen ascertained as most differential for juvenile de- 
linquent e. 


TABLE Q 

SIGNIFICANT ITEMS FROM TEST I (THINC 0 CONSIDERED WRONG) 


gang 

+32, 

IV 

being conceited 

-26, 

IV 

bribery 

-19, 

IV 

playing cards 

+15, 

IV 

carrying a 



revolver 

+44, 

III 

anger 

+10, 

,in 


prison 

+10,111 

arguing 

+22, 11 

being a snob 

-14,11 

lawlessness 

-13,11 

spitting 

-11,11 

tobacco 

-23,1 


batt lng 

-23,1 

lighting 

+18,1 

smoking 

-15, 1 

playing hookey 

+13,1 

gilckneoa 

+12,1 

rtOlfiibeflB 

+10, 1 


Of 4 Z Boparate Items from Test I contained In the basic llat of Table 2, eight- 
een or 43 Der ^nfc appear to he markedly different Ul according to assumptions 
explained ui this study. That the importance of Items seems to bo rolatou some- 
what to the number of age groups In which they are round la suggested by the fol- 
lowing: 

of 0 Items in 4 age groups, 4 are significant = 67 per cent; 

of 4 items in 3 ags groups, 3 are significant 76 per cent; 

of H Items in 2 age groups 4 are significant = 30 per cent; 

and of 21 Items In 1 age group 7 are significant = 33 per cent. 

TABLE 7 


SIGNIFICANT ITEMS FROM TEST II (WORRIES, FEARS, ANXIETIES) 


jail 

+21, IV 

dying 

+16, IV 

suffering 

+10, III 

family 

+21, IV 

sine 

+11, IV 

gun 

+10, IZ 

death 

+19, IV 

murder 

+10, III 

examinations 

-16, 1 


From Test II 40 separate items are llated In Table 3, of which 9 or 20 par 
sent ore significant. The relationship between number of age lovol6 in which 
items appear and their significance again appears to bo substantiated by the fol- 
lowing; 

of 7 Items ih 4 age levels, 5 arc significant * 71 p® r cont; 

of 6 items in 3 age levels, 2 are significant = 33 per cent; 

of 10 items in 2 age levels, 1 is significant = 10 per cent; 

and of 23 itoms In 1 ace level. 1 1 b significant * 4 per cent. 
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TABLE 0 


SIGNIFICANT ITEJ1S FROM TEST III (LIKES AND INTERESTS) 


circus 

+10, IV 

magazines 

+ 12,11 

soldiers 

+17,1 

movie star 

+18, IV 

sailors 

+n r ii 

studying 

+16 , 1 

church 

4*19, IV 

hunting 

+ii.ii 

bicycling 

+14,1 

joyriding 

+13,111 

auto driving 

+ii,ii 

geography games 

+14,1 

coffee 

+11,111 

Rod Cross work 

+10,11 

baseball 

+14 P I 

tap dancing 

+11,111 

clothes 

+10,11 

picture puzzles 

+12,1 

candy 

+23,11 

baseball player 

+22,1 

reading 

+12, 1 

anitnal trainer 

+15,11 

history stories 

+21,1 

shooting 

+11,1 

cowboy 

+13,11 



card parties 

+10,1 


Table 4 contains 51 basic Homs from Test III, Table 0 reveals that 26 or 61 
per cent of these are significant, Ths following 1 b of interest in support of 
relationships already mentioned: 

of 3 items In 4 a£e levels, 3 are significant *= 100 per cent; 
of 4 items In 3 age levels, 3 are significant = 75 per cent; 
of 15 itenas in 2 age levels, 9 are sign in cant * 60 per cent; 
and of 29 items in 1 age level, U are significant = 36 per cent, 

TABLE 9 


aiONmCAltfT ITEMS FRO H TEST IV {KINDS OF PEOPLE LIKED OR ADMIRED) 


handsome 

+16, IV 

rich 

+12,111 

broad-minded 

-29,1 

quick 

+11, IV 

alert 

+ 10 , m 

loving 

+24,1 

wealthy 

+10, IV 

lovely 

+13,11 

witty 

-16,1 

cooperative 

-10,1V 

reliable 

+13 ,n 

economical 

-14,1 

huaky 

+19,111 

fair 

+ 12,11 

efficient 

-11,1 

good-looking 

+16,111 

progressive 

- 10,11 

sincere 

“11. 1 

well-dressed 

+ 15,111 

careful 

+ 10,11 

capable 

-10,1 


In Tablo 9 are listed 31 items, or 46 per cent, ascertained aa sign If leant 
from 46 items contained In Table 5, the basic ilat from Teat IV. The following 
Indicates relationships between number of age levels in which an Item appears and 
Its significance: 

of 5 items in 4 age levels 4 are significant - ao per cent; 
of Q Items in 3 ago levels, 5 are significant * 62 per cent; 
of 13 Itsflis In 2 age levels, S are significant a 42 par cent; 
and of 21 1 tarns In 1 ege 1 aval f 7 are significant » 33 per cent, 

CONSISTENCY OF THE DIFFERENT ttTINQ TRAITS 

As a me ana of establishing cons latency of th& procedures adopted for selecting 
Items moat differential for juvenile delinquent $5 f a further form of analysis was 
undertaken, it may be described as follows: first, the mean tlmes-*in- 10 o re- 
BPonGe ms made to each 1 ten by control subjects from grades 0 , 9 , 10 , and 11 was 
computed; seioond, the frequency with 'Milch all four ago groups of delinquent boys 
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responded to each Item wag ascertained, these values In turn ho Inc reducod to 
t IT/© e-ln -100; third, the -same ltem-by-ltea comparisons were made in this last 
Instance as has bean discussed heretofore* That lo, on attempt was made to de- 
termine whether or not by treating the control and experimental groups without 
regard to life ago approximately the same items would emerge to distinguish do- 
llnquenfca from non-delinquents as have bean found previously. Thus, four aorles 
of deviations resulted. The 75-percentile waa again ascertained for each series 
of deviations by meana of oglvea, From each teat the number of Items which 
equalled or exceeded the respective numerical voluog of the 75-porcentllQ were 
as follows: 6 


Teat I: 14 plus items; 6 mlnuo items; 

Test II; 21 plus items; 0 minus items; 

Tast HI: 20 plus Items; o ml mm Items; 

Test IV: 15 plus items; 6 minus items * 

Items selected as being most significant wore those exceodlng tho 7Gth porcontila 
by ten or more points, 

Table 10 shoves for each test, in tonus of a comparison of tho total control 
and experimental groups, items which exceed by 10 or uoro points tho 75-Pcr- 
centlle of the array of deviations In quostion, Ae in previous connections plus 
and minus signs denote the direction of deviations, 

In comparing the total control and experimental groups tho greater or lean 
effectiveness of on Item In differentiating delinquents from non-del frtquont a wna 
Judged finally by the amount of lte oxcoss over the value of tho 75th percentile 
Involved. By this method It was possible to assign n cnido ranking to the items 
selected. Ab shown In Table lo, whan total groups were compared, sevon ltema 
from Test I emerged that were ten or more points above tho value of ctio 7 tjt|i per- 
centile. These are shown in rank order in tho column headod Jiank A, The item 
carrying a revolver exceeded the 75-porcontilG by 36 points and so is as a 1 good 
first ranking In the A aeries. Other aolactlon3 and rankings of Itenvi wore made 
In an identical manner. 

The problem of selecting a final list of items that boat dif ferentlato between 
delinquent and non-delinquent 3ubiocta lo embodied in the question: To what ex- 
tent are tho moat nlgniflcont Items selected according to tho flrot not of annump- 
tlons, l.e., the threo criteria doscrlbod earlier in this study related to thono 
Items ascertained by the last method of analysis? A slmplo device wua om ployed 
for determining tho relationship. A glance at Table G will rovoal that tho seven 
mo3t significant Items in rank order from Test l r selected by tho tliroo criteria, 
are gang , being conceited , bribery, playing cords , car rying a revolver , angor , 
and prison * That Is, gang ia ranked l, being coned 1 ted 2, and bo on to prlBon , 
receiving a rank of 7. For comparative purposes the col\unn headed Rank B le used 
in Table 10 to show the foregoing rankings. Thus, carry ing a revolvei ia ranked 
1 In the A series and 5 in tte. B sables; gang Is ranked 2 in tho A series and 1 
In the B series; and similarly for tho other items* A discrepancy should be 

6 Vnluon of tjie 75-po l’oen tl lo for oftoli of tho four aarlon of do vinllonn nro 1 

Toet I r lQj Toot II, 22; Tant HI, 29; Tout IV, 27. 
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table 10 

SIGNIFICANT ITEMS IN TERMS OF TOTAL QROUP0 


Item 


carrying a revolver 
gang 

being conceited 
being a snob 
playing cards 
bribery 
prison 


jail 

family 

death 

dying 

alna 


church 
circus 
movie star 
tap dancing 
Joyriding 
candy 


handsome 

husky 

quick 

well-dressed 
wealthy 
good-looking 
coopera tl ve 
rich 


Excess over 
75 percentile 

Test I 

(things considered wrong) 

+36 

+35 

-31 

-22 

+10 

-17 

+11 

Teat II 

(worries, fears, anxieties) 

+24 

423 

+20 

+17 

+15 

Test III 

(likes and Interests) 

+24 

+10 

+10 

+11 

+10 

+10 


Rank A 


1 

0 

3 

4 
6 
6 
7 


1 

2 

3 

4 

5 


1 

2 

3 

4 

5 

6 


Test IV 

(kinds of people liked or admired) 


+17 1 

+17 2 

+12 3 

+12 4 

+11 5 

+11 6 

-11 7 

+10 0 


Bank B 


6 

1 

2 

9 

4 

3 

7 


1 

2 

3 

4 

5 


3 
1 
2 
6 

4 
7 


1 

6 

2 

7 

3 
6 

4 
0 


noted: being a snob does not appear among the first seven Items In Table 6, but 
1b ninth In rank. It hag been so indicated In the 0 garloe of Table 10 p Further 
anger appears as the sixth ranking Item in Table 0 but la not among the seven 
from Test I in Table 10, Aside from those exceptions the highest ranking items 
from Test I as set forth in Table 0 are identical with those listed In Table 10. 
The same comparisons were drawn for Tests II, III, and IV, employing Tables 7 , 0, 
and 9, respectively, for assigning ranks in series B of Table 10, In only one 
other Instance waa there lack of Identity between the A and B series of Items in 
Table 10* Table 0 shows that coffee Is the fifth ranking item from Teat III. 

This Item does not appear among the six Items from this test llBted In Table 10. 
The Item candy Is ranked 7 In Table 0, this being the placement assigned In the 
B series of Table 10, 

As a meariB of comparing the A and B aeries of Table 10 the term mean displace- 
ment has been utilized. This device ahowa merely how closely the rank order of 
Items In one series follows the rank order of the other. If the differences in 
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ranks for Items from Test I are computed and these averaged, the mean displace- 
ment is found to be 2,1] for Items from Tost II the moan displacement i 3 0; for 
Items from Test III, 1.3; And Teat IV, 1.6. With only minor exceptions it ap- 
pears that the items listed In Table 10 from the four Interest-Attitude Tests are 
the most sensitive In differentiating between delinquents and non -delinquents. 

This fact 19 established by two dissimilar methods of analysis. The method of 
selecting items by three criteria la likely the more adequate of the two because 
It introduces a greater degree of statistical refinement . It le Interesting to 
note, however, that irrespective of the ire t hod of selection the Items found tc 
be most differential ore markedly similar* 

DISCUSSION AND SUMI1ARY 

While In this Investigation Chief emphasis has been placod on mofchodolagy , a 
not unimportant query might well be raised as to what fundamental dispositions 
are revealed in the personality of Juvenile offenders by items which effectively 
differentiate them from normally adjusted Individuals, If not only tho itomn of, 
Table 10 but direction vAUch certain responses have taken are Interpreted broadly 
a few generalizations appear to be warrantod. First, of thlngo conaidorod wrong 
undesirable social traits, such as being concel ted and bein g a snob are of nega- 
tive concern to juvenile delinquents, Second, a pronounced morbid strain seems 
to characterize delinquents bs indicated by tholr positive emphasis on itena of 
worry or anxiety, such as death , dying , and sine . Third, like 3 and interests of 
Juvenile offenders are mostly of a superficial or relatively Dvanoacont nature as 
shown by their pronounced stressing of circus, movie star, ujj dancing, joy rid- 
ing , and candy . Fourth, reactions to kinds of people admired suggeeb the essen- 
tially egocentric character of Juvenile delinquents. Items, auch an hands one . 
husky , well-dressed , wealthy , good-looking , and others of a similar sort, are 
positively viewed while, interesting to note, cooperat lvo recolvoa negative em- 
phasis. The foregoing interpretation glvee an imperfect picturo of tlie personal- 
ity of Juvenile delinquents. A more incisive clinical analysis based nt loaat In 
part on the items of Table 10 would undoubtedly enlarge present undo ra landing of 
tho personality of Juvenile offenders, 

-The most Important aspects of tills investigation of personality clinractorlafc icfl 
of Juvenile offenders may be suirriiarlzed briefly, A method has been proposed by 
means of which Items from the Pr^anoy Interoat-Attitudo Tonts may ho aoloctad that 
are differential for delinquent as compared with non-delinquent subjects. The 
fundamental principal employed implies tho operation of throes cr 11 or la for flolact 
lng significant Items, Consistency of the basic method Is chocked by employing a 
second dissimilar procedure, 

By applying successive criteria three facts were aecertalnod: la) basic lletB 
of Items from each test that are significant; lb) items that are differential I or 
four, three, two, and one age groups; and lc> Items which are maximally effective 
In differentiating delinquents from non-do llnquonts. It is clear tint juvenile 
offenders differ from non-offenders rather generally in pharactoristjcs, such as 
things considered wrong; worries, roars, and anxletlos; Ukon und Intoroats; and 
kinds of people liked or admired. More Important still la tho fact thnl within * 
those categorlee certain ltem9 are ununually sonoltlvo in showing dlfferoncon In 
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th6 groups studied. It cues provided ag a result of the present analysis are in- 
dicative, the conclusion is inescapable that delinquents are constitutionally 
different from normally adjust ed individuals, 
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DEFICIENCIES IN AMPLITUDE OF JOINT MOVEMENT ASSOCIATED 
WITH MENTAL DEFICIENCY I 


A. DOUGLAS QLANVILLE AND GEORGE KREEZER 
I # INTRODUCTION 

There la considerable evidence that the deficiencies of the mentally deficient 
are not limited to psychological functiona alone, bat may extend to other bodily 
functions and properties,* 11,4,6,9). Till a fact suggests the need for investi- 
gations of the covariation that may occur between different tralta or tho mental- 
ly deficient in order to provide oluoe to the common factor^ which may vmdorly 
retardations in development of different charactortotlca. Invootlgatlon of motor 
development In tho mon tally deficient should bo of particular In tore nt since tho 
motor functions, like the psychological ones, depend on tho operation of the 
nervous system, and so may bs expected to provide indications of conditions In 
this system. 

The present study is part of a more extensive investigation being rondo of the 
development of motor functions in tho montally deficient (5,6), It le concorned 
with one particular property of motor activities, namely, the amplitude of move- 
ments possible at the various joints of the body. Our problem specifically, wan 
to compare the maximum amplitudes of voluntary and passive joint -movements In 
sample groups of mentally deficient and of mentally normal subjGCtg, 

Limitations in motor activity are quite commonly obaorvod by those working 
with the nentally deficient. These limitations my ghow themaolvea in an in- 
creased awkwardness and a lesser freedom of movement, even though thone may not 
be severe enough to justify Inferences as to specific neurological lor, ions, 
Tredgold, for example, atatee, 14 In a considerable number of amenta, movement lg 

deficient in quantity Tho condition la most common in the novo root grade 

but It la also soon In the Imbecile and fooble-mlndod/ (9, p. 103). TIUb state- 
ment Is apparently based on casual clinical observation and not on systematic in- 
vestigation by me arm of standardized methods. Although lnvoatigationa have boen 
reported of some aspects of motor activity In the mentally doflciOht (U), wo havo 
not found reports of any previous work on amplitude of Joint movement. 

Systematic work on the amplitude of joint movement ovon among wont ally normal 
individuals has not been very ox tensive. A survey and bl bl logripliy of thin work 
has been given in another paper, In which ws havo dealt with tho question of 
normative standards of joint -movement (3). 

II, CONDITIONS OF THE INVESTIGATION 


A. Subjects . 

1 Prom the Departmuifc of Ruaoaroh of Tito ‘i'vn lnipfl Sohool at Vlnolnnrt, How Jorsny. V# 

ore indab tod to Dr » A. Poll for mi 0 t i°fl a ■ 

2 ?ha tail tipi id 1 by of symptanui In tlia anas of certain at Iho ullnlsfll tyf^ja, 

BUoh cls tho mon^olUin and tho orofcin, jiravidaii otrlKlng VlluQ trn tlon of thin Loiulnnoy. 
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Tha experimental group or the prec-ent study consisted of 10 mentally normal 
and 10 mentally deficient subjects, all male adults, and without indications in 
their habitual everyday activities of any motor disorder. All subjects wore 
right handed, aa determined on the basis of Lauterbach'9 inventory for tho de- 
termination of handednoas (7)* 

The mental ages of the mentally deficient subjects ranged from 9.0 to 9.9 
years as measured by the 3t an ford -Dine t Scale (1910 revision). Their dally 
schedule a cohslsted of either a combination of school work and light manual work 
or light manual work alone, Those subjects had all been diapioaed as mentally 
deficient l>y the clinical division of the Vineland Laboratory, Mona of them wore 
of any apodal clinical typo, 3 With respect to etiology, 5 of these subjects wore 
designated as probably hereditary cases, ana & as of unknown etiology. 

Of the mentally normal subjects, 9 were employees of the Institution U teach- 
ers in the school, 3 members cf the laboratory staff, and l a cottage attendant) 
and 1 was engaged In private business, intelligence tests were riot given to 
these subjects: occupational atatug wub considered an adequate Indication that 
they were of avarago intelligence or greater. 

The subjects wore so selected that the height anq weight levels of the two 
groupa of aubje&te wore about the same. In the mentally normal group the average 
height was 5 ft. 9 ln. f with a range from 6 ft, 4 in. to 0 ft. 1 in.; average 
weight was 143 pounds with a range from 130 to 173 pounds. In the mentally de- 
ficient group the average height was 5 ft, 6 In., with a range from 6 ft. 3 in. 
to 0 ft, 3 In. j the average weight was 143 pounds , with a range rrom 116 to 174 
pounds. The average ago of the mentally normal group wan 20.2 yearo, with a 
range from 20 to 43 years; the average age of the mentally deficient group whs 
26,5, with a range from 10 to 46 years , 

B . Measuring ingbromant . 

Measurement 5 at all Joints were made with the same Instrument , what we call a 
plumb -lino goniometer. Its operation is baaed on the relative movement produced 
between a circular scale, fixed in position relative to the moving member, and a 
Plumb lino provided by a pendulum suspended from the center of the scale. If the 
angular position of the plumb-lino on the scale is noted before and alter a given 
Joint movement, a me a sure mo nt la obtained of the anglo through which the joint 
movoe, The instrument may be attached to any port of tho body and a record thus 
obtained of amplitude of movement at an adjacent joint. Further d&talla concern- 
ing this Instrument are given In ( 3 ), 

C, Procedure . 

Twenty-four different movements wars measured on each subject for both passive 


3 Tim sUtanont thnt Iho nubjoQta voro of no spoolnl ollnlonl type muons that they 

/ftllort to Show thfl sjoolal ^ yap Idj^j aoinotitaao Jiaapolotad with wntoj tlofloionay pnd oom- 
rooniy unod nn a UUo Top hvo olftaoirionti&ft of tlin romtaU? dofiolont h\ta vnrimis ollni- 
oal typoa . b’^omploa oT ouQU niiooinl ollnloiil typoa nt-o JT^on^olLan, hyUrooi* phali* o t mlaro- 
ostfiRluQ, tho oapobrnl Inftntlle puloioo Bnd epileptic AHWntla, Foj* do ta Ila naa Trodeold 

[Q . nn ° 
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on<i voluntary movements, and, except for two head movements, on both left and 
right sides of tha body. The movements measured are specified In Tables 1 and 2, 
The value taken ua the amplitude of a glvan movement In each subject wan tho aver- 
age of three successive measurements. 

Except for movements o£ (1) lateral flexion of head; (2) abduction of humerus; 
(3) pronatlon and supination of forearm; (4) flexion, extension, abduction and 
adduction of hand; and (6) abduction of femur, the measurement a rare taken with 
the subject lying in a supine, or In a prone position on a thin mattreea placed 
on a table. For movements numbered (1), (3), and (4), the subjoct eat up, and 
for those numbered (2) and (5) the subject lay extended on his side* For measure- 
ments of passive movements, the subject was instructed to relax and the oxomlnsr 
applied force at tha same point and attempted to uso the same maximum forco with 
all subjects. For measurements of voluntary movements, tho subject wag instructed 
to* exert maximum effort (for example, to bend tho arm as far as he could) and to 
avoid assistive movements or changos of gross bodily position, one examiner, 101) 
made all measurements. To minimise possible variations from subject to subject, 
a standard sot of conditions was adopted for oach movemont, with renpact; to posi- 
tion of subject, Initial position of part moved, place of attaalment of the In- 
strument and procedures used to avoid possibly simultaneous movement o at adjacent 
Joints. Those conditions and othor details of procedure ere given In a previous 
paper (3). Subjects were examined only when In good general health and not fa- 
tigued by previous activities. 


Ill, RESULTS 

Tables 1 and 2 show, for voluntary and paoglvo movement respectively } tho 
arithmetic means of the amplitude of movemant nt various Joints, tho dirforsiicofl 
between the arithmetic means for tho mentally normal and montally deficient groups, 
and the associated statistics for Indicating the significance of the differences. 

Examination of the tables shows; 

1, For the large majority of both voluntary and paaeive movements, tho ampli- 
tude of movomont la greater for the montally normal group than for the mentally 
deficient group. Thus, in B9% (41 out of 40) of tho voluntary movements, and In 
93% (43 out or 46) of the passive movement o, tho average amplitude of movements 

In the montally normal group la groator than that in tha mentally deficient group, 

2. The differences between the mentally normal and montally deficient groups 
are statistically significant in torma of a £ (ratio of difference to its oatl- 
mated standard error) equal to or groat er than 2,1, in 15 of the voluntary move- 
ments (33%), and 17 of the passive movements (36%). These movements are Indicated 
by an asterisk In the table* In all except one of those movoments (voluntary 
right lateral flexion of the head), tho amplitude la creator for the montally nor- 
mal group. A value of t equal to 2.1 corresponds to a probability of ,976 that a 
difference of tho averages greater than zoro and of tho same sign will bo found 

in future fl ample a. 


3, An additional fact that omorgofl from oxainl nation of tlio original data, 
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TABLE 1 


COMPARISON OF MENTALLY NORMAL AND iffiffTALLY DEFICIENT OllOUPS 
JN MAXIMUM AMPLITUDE C!F “ 


part 

Moved 

MOT't 

Side 

Mentally Noiwal 
(M) ! 

Hen tall; 

Dalioient 

j#L_ 

— 

Dili, of 
Moans 
(MID) 

s.d. mif 

t - 

or 

am 

rlean 

371)7 Mean 

florin 

^.Di Moan 

Head! 

vent lax. 


£9.0 

11.7 

56,0 

6,2 

+ 3.0 

4.5 

.05 


Dors.Flfix. 


al.a 

26,0 

40.2 

16.4 

+16 .0 

10,2 

1.47 


Lat.Flox. 

*h 

39.-1 

6,0 

61.7 

10.4 

-12,3 

3.0 

3.23 



i 

42.9 

7,7 

47.6 

U.5 

-4.7 

4.4 

1,06 


R&Cftt. 

R 

77.2 

16,1 

Q9.1 

15,2 

+ 0,1 

7.0 

1.1B 



L 

79.0 

12,0 

73.4 

13,0 

+ 0.4 


5.9 

1.09 

upper 

FLO*. 

n 

179.0 

7,2 

171.0 

10, £ 


3.9 

£.06 

jvrm (at 

(fonv.) 

*L 

179,0 

6.3 

■SHE 1 

11,4 

ZEKfl 

4.1 

2.17 

filiauldor) 

ElKtaji. 

It 

S5.2 

10*1 

54,5 

13.3 

SUM 

S.3 

.13 


tbackw.) 

l 

60.0 

12.4 

63,3 

10.0 

SKnB 

5.1 

1.31 


Abduct. 

A 

129.3 

11.7 

123.0 

12.6 

HmfB 

5.7 

*90 



L 

130.3 

11,2 

K2E1 

13,2 

■BvuH 




int.Rot, 


94.1 

22.1 

70.6 

19,3 

+23. S 


2. S3 



*L 

100,0 

10.3 

76.1 

H.l 

+24,9 

fiKHS 

3.60 


EXt.Rob. 

*ji 

02.7 

10.0 

55.6 

JJl.£ 


7,4 

3.67 



*L 

03,6 

10.3 

60.7 

17.5 

+26.0 

7,5 

3.67 

forearm 

Flax. 

*n 

136,3 

0.6 

123 .a 

13,2 

+16,1 

4,7 

3,21 

(at elbow) 


*L 

E33 

fl, 9 

133*7 

11*0 

+20,6 

4,7 

4.30 


ESalEHBBI 

R 

■33 

26,0 

02.4 

31,4 

+ 6,7 

12,0 

.60 



L 

93,0 

20,7 

76. 6 

80.5 

+14,2 

10.6 

1,34 


Suplriat. 

n 

99,4 

U,0 

63.4 

37 .0 

+30.0 

12.2 

2,45 



+L 

100.0 

10,0 

60.3 

35.0 

+32,3 

11.5 

S .00 

mnd 

Flex. 

R 

95,0 

10,6 

93.0 

17,2 

+ 2.0 

0.4 

.31 

(at wrist) 

(palm,) 

L 

90.0 

9,0 

07,4 

10,4 

+ 3.6 

6.0 

.39 


Exten t 

R 

54.1 

15,3 

6B.3 

6,3 

- 4.2 

5.4 

.77 


fdora,) 

L 

05.7 

13.5 

69.1 

13.0 | 

+ 7.6 

5.7 

1,33 


Abduct k 

n 

27,1 

7.1 

25,7 

0,6 

+ 1.4 

3,0 

.40 


Crad.fl. ) 

L 

31.1 

8,4 

32.9 

7,0 

- 1.0 

3,6 

,50 


Adduct. 

R 

06,1 

e.i 

50.4 

13.4 

+ 7 .7 

4.9 

1.57 


(uin.fl.) 

L 

M.l 

6.6 

56.5 

12,9 

+ 9.6 

4.7 

2.04 

Thlglt 

Flex- 

R 

07,0 

~~ 17*0 _ 

94.5 

17.3 

+ 3,3 

7,0 

.45 

(at Mp) 

(foTW.) 

+L 

E2SJ 

6.3 

91.4 

13.6 

+14,2 

5.1 

2.70 



R 

40.4 

12*9 

36.8 

M.9 

+11,8 

6.0 

1,70 


(bUPkvfi ) 

l \ 

42.4 

9,9 

40,0 

14.3 

+ 2.4 

5.4 

.44 



fl 

70.1 

17-0 

63.2 

14,4 

+ 6,9 

7.0 

.P0 



L 

71,7 

14*1 

60.6 

14.3 

+11.2 

0.3 

1.77 


int.Rot. 

*R 

60.0 


45.0 

11.0 

+14.0 

3.9 

5.60 



*L 

69.3 

13.6 

44,9 

9.3 

+21.4 

5.2 

4.11 


Ext. Rot* 

R 

37.0 

0,0 

39,4 

10,7 

+ 7,0 

4.0 

1.90 



L 

30.4 

8 ,3 

35.1 

11.1 

+ 6.3 

4.4 

1.10 

Lwfer 

Flex* 

"^tfT 

126.6 

9.7 

95.1 

12.2 

+31,5 

4.3 

7.32 

LsgUt Knee) 

*L 

123,7 

0,7 

96*9 

10.0 

+26,6 


7.05 

Foot 

PlDnt.flQx. 

_ R " 

20.2 

7*4 

aa.o 


mm 

4,7 

1,14 

(Qt BAftle) 


L 

26.2 

9,9 

*U 

l 13.7 

mm 

s.i 

.94 


Bora .Flex, 

R 

36,0 

6.Q 

2fl.e 


l»k'W 

3.9 

2.01 

— 

_ 

L 

39.6 

8.3 

33.4 

j I2s5 

Ha 

4*7 

1.29 
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TADU: 2 

COMPARISON OF MENTALLY NORMAL AND MENTALLY DEFICIENT ORQUPS 
111 MAXIMUM AMPLITUDE OF PASSIVE JOINT MQVEHD1IU ■ 
(HEilRUIWSlIT9 IN AfWLAR llEOffiffl) , 


Part 

KovQd 

ffov't 


Mentally IJornal 

_(n) . 

Mon tally Doficlent 
HID) 

Dllf . Of 

Moons 

(ff-KD) 

S.I>. Dili t-s^ 1 

noon 

fl.D. Mean 

Moan 

3.0. Moon 


cun. 

Head 

Vent. Flox. 


76*4 

0,2 

70.1 

12,6 

+ 6.3 

4,9 

1.20 


Dors, Flex* 

* 

77,2 

26,1 

55.7 

10. S 

+21.6 

9,9 

2,17 


Lat.Flex, 

R 

60.7 

0,2 

63.7 

0.0 

- 3,0 

3.0 

.70 



L 

54.0 

9.7 

61.0 

fl,3 

+ 3.6 

4.0 

.90 


Rotet. 

R 

on.o 

14.1 

90.0 

u.a 

+ 6.6 

5,7 

1-15 



L 

05.4 

11.1 

oa.fl 

12.4 

+ 6.6 

2.2 

1.30 

upper 

Flex. 

R 

104.U 

0.4 

170. 3 

n.fi 

+ 0,3 

3.3 

1,00 

Ann (at 

(forw.) 

L 

105,4 

0.2 

170.4 

n.a 

t 0,0 

2.9 

2,07 

Ghouldor) Exten, 

H 

07,7 

11.0 

(15.4 

12.5 

+ 11.3 

R.5 

.41 


(bxetov.) 

L 

70.3 

10.2 

61,3 


+ 0.0 

6.7 

1.150 


Abduct. 

n 

13Q.7 

12.4 

135.2 

0,1 

+ 1,13 

4.3 

r® 



L 

137.3 

12.1 

139.7 

9.9 

- 2,5 

4.9 

.52 


Int,!lot. 

+R 

101.1 

23*6 

31.3 

ia.7 

+19,9 

0.1 




*L 

mn.o 

14,1 

no.o 

0.0 

+22.0 

5.4 



Ext. Rot. 

+n 

32.0 

7,2 

04. 0 

17.4 

+27,2 

5,9 




*L 

9Si.2 

13.9 

GO.O 

13,0 


0.0 

■ 

Kora arm 

Flox. 

*R 

143,2 

7.G 

133.1 

9.0 

+10.1 

3.9 

2.59 

(rtfc 


*L 

147.9 

7.6 

135.9 

12.3 

+11}, 0 

4.G 

o.2G 

elbow) 

Promt. 

ri 

104,3 

22.1 

05.1 

27.1 

,♦ 9.0 

U.o 

.09 



L 

111,2 

15,1 

07,7 

20.6 

+13.5 

10.7 

1.20 


Knplmt* 

*R 

114.3 

15 ja 

02. 1 

31,5 

+37,2 

n. 0 

2,91 



*1 

116,0 

13.0 

64. 0 

30,0 

+32.0 

10.0 

3,01 

Hand 

Flox. 

A 

105.6 

13.0 

101.0 

13.2 

+ 4,6 

n.o 

.79 

(at 

(palm.) 

L 

103,3 

10.6 

106.7 

11,4 

- 2.4 

4.9 

.49 

wHflt) 

Hxten, 


yi.B 

13.0 

79.0 

7.1 

+12.2 , 

4.7 

2.59 


(doro.) 

*L 

104.2 

19.0 

79.0 

6.0 

+24.4 1 

o.n 

3, 01 


Abduct. 

n 

30.7 

6.1 

34.4 

9,5 

+ 5,3 

3.G 

1.47 


(rad.fl. ) 

L 

-15.4 

9.6 

41,0 

10.1 

v 4.4 1 

4.4 

1.00 


Adduct. 

*R 

74.1 

7.4 

G3.3 

12,3 


4.5 

2.40 


(tiln.fl. ) 

tL 

74.6 

6*7 | 

G3.D 

19,4 

+20.9 

3.9 

2.79 

Thigh 

VlGX* 

R 

111.5 

9.2 

103,4. 

10.5 

+ 0,1 

c,n 

1,24 

(at hip) 

(forw.) 

L 

112.91 

9.6 

100.7 

17.3 

+12,2 

6.2 

1.90 


Exton . 

R 

56.4 

10.4 

47. lv 

12.1 

+ 9.3 

5.0 

1.00 


(bficjw.) 

L 

52.1, 

0.2 

47.? 

1J .A 

+ 4.4 

A.;* 1 

.04 


Abduct , 

R 

79 .3 1 

10.4 

74.7 

14,0 

+ 4,6 

fi.n 

.pa 



L 

79.4 

10,0 

70,7 

13,4 

+ 0,7 

5.3 

1,64 


lilt .Rot, 

*R 

73.0 

IQ.fi 

rw.s 

10,0 

+10.7 

6. a 

3.01 



*L 

7G.2 

14.5 

51, fi 

7.0 

+24,0 

4.0 

5,34 


Ext. Rot. 

R 

45.a 

fl.7 

30.?. 

13 J 

+ 9.5 

4,6 

Ji.Ofi 



L 

30.2 

0.4 

34. C» 

10. 0 

+ n.a 

4.1 

1,26 

Lowor 

F?9X. 

+R 

130,0 

0.0 

109.7 

in .3 

+150.2 

4.4 

6, no 

Leg 


+L 

130,3 

7.0 

107, ;j 

11.0 

+2n.6 

4,2 

6,70 

(at Kneo) 










Foot 

Plan!;. 

Jl 

.30.1 

9.0 

29.7 

i:3.7 

+ 13.4 

6.1 

1.25 

(at 

Flox, 

L 

35.3 

11.2 

29.9 

12.0 

+ 5.4 

5.2 

1.03 

ankle) 

Dora. 

A 

43.9 

4.7 

39.2 

11.1 

+ 4.7 

3.0 

1.23 


Flox. 

L 

44.5 

7.4 

42.7 

12.7 

+ i.n 

4.0 

.39 
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though hot indicated in tl* tables, is that In certain movements (voluntary and 
passive flexion of the lower leg on both sides or the body) the distribution of 
measures of fcha two groups are completely exclusive- For these movements, all 
of the mentally deficient subjects show a smaller amplitude of movement than any 
of the mentally normal subjects. For all other movements examined, though there 
ars differences in the arithmetic means of the two groups, the distributions 
overlap. Tho range of me a sure 0 in the mentally normal and mentally deficient 
groups la shown for aome illustrative movements in Figure 1. The movements re- 
presented are all those on the left aide of the body for which the differences 
between tte means for the two groups are statistically significant (in termQ of 
& ratio t greater thou or equal to 2.1). 

iv. DigcuasiON 


A. Reliability of results . 


The results suimi&rlzed above indicate that for the large majority of movement b 
examined, the mentally deficient of the particular type and level examined show 
deficiencies in amplitude of joint movement compared with the mentally normal 
group. It is necessary to Consider the extent to which this result may bs re- 
garded as reliable. 


To determine the poasible influence upon the means of so-called chance factors 
as represented by the dispersion of measures in the various distributions, the 
ratios t of the differences of the means to the standard errors of the differ- 
ences have been determined. As already Indicated, about one -third of the move- 
ments show atatietically reliable differences in terras of a ratio t greater than 
or equal to 3.1, Even for the other movements, however, it must be regarded as 
significant that the differences between the mentally normal and mentally defi- 
cient groups are predominantly of tho same sign, corresponding to a decreased 
amplitude of movement in the case of tho mentally deficient, It 10 not unllKely 
that the \ibq of larger groups of subjects would lead to statistically reliable 
differences in the caee of many of the other movements. The effect of an in- 
crease In the number of cases in increasing the reliability of difference may 
rest on two factors; (1) ths decrease in the value of the fi t D, means and the de- 
rived as the numhsr of cases increase, if the B.D . of the distributions 

remain about the same, and (2) the decrease in the critical ratio t that may be 
accepted as an index of statistical significance. 

Tho adoption of a ratio for fc oquai to 2 .1 a B q oriterion of sUtiobioal algnltl- 
oanoo la baaed on Fisher’s dissuasion 0 f the atnblatioa of amnlL numbers (2), 

Plflber atfttaa that in a distribution containing a largo nurabor of gases, ft arlfclco.1 
ratio of 2 may bo regarded as a aati&fao tory oritortgn of atotistiQal aignifipenoe 
(2, p. 113). If differences of niaanij are being oomporod, a ratio af fc equal to 2 
oorreflpomlo to a probability of ,975 that frha , 'eriio t ' differonco Is greater than zoro, 
(Tho oorr os ponding value or the probability P, aa dtjflnoci by Fisher equals .05).' 

If, however, ft rolo-tivoly omnll number of observations mka up tho distribution, 
tiuJh a somewhat grantor ratio fc ia required to provide the uoiho probability of n 
dlfferancxi greater than zero* tables of Student given ir» Fiahor'a book pormltfl 

one to flftloulata hov^ imoh greater this ratio niusb bo, la tha prooonfc study, 10 sub- 
JeotD wore used In oaoh o^porinionbal group. The oorroBpcxhding number of degreefl of 
rr*Odora ih thfl t yto groups ia chars f^re 10, or two lesB thnn the numbor of subjects. 
Rxanilnoitlon of ardent 1 b fcahle of t voluee shows that for 16 decrees of freedom, o 
rfltio t equal ta 2.1 ifl noo&Bsnry To provide n probability 11 P 1 ’ aqunl to .05. A 
probability P equal to .05 aorreoponds to the probability or a differonoo greater 
than joro of .9 , I5. Wo havo bhorefore adoptod a ratio of t oquul to 2il ne a orl- 
terlon of etatlatloal slgnlf laanoo In tlia praaent otutly. Tho vuluo of tho Tatlo of 
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t flfl a criterion of o fcn tAsfclonl Bl^nlfUanoo 1 b thue not approolajly altered 

Et taking into QQoounb the limited number of on has . The advantage In tha proaent 
lLtanoo of uolng the prooodureo outlined by Piahor Ilea, thon, not ao nuoh to the 
mVnnfUtifcive effeotfl upon t> but in ths £ not that wo are provided with a tbtfawtl- 
onlly aovnd baaia for tha Botormiimtloh of atetiobloal olgnlf loanoa, even vfhen the 
number of oaaeo Is relafclvoly ujnolJ.- 


aampling errors represent a second type of errors that may be involved in the 
reBulte reported above, Teats for determination of atatistical significance are 
not capable of exhibiting tha extent to which sampling errors may be present. 

The results reported can therefore he regarded as but tentative and suggestive. 

To eliminate the possibility of such errors being preaent, similar investigations 
should be carried out with larger groups of subjects, selected under a variety of 
laboratory and institutional conditions. In such further investigating , time 
and labor might be saved by limiting the. jo lute -movements examined to those in 
which the moat marked and significant differences were found in the present study. 


The possibility also exists that constant errors have influenced the results. 
Under this caption might be Included any conditions that might have led the meas- 
urements of the mentally deficient subjects to deviate in a constant direction 
from tha measurements of the normal group, We are not aware of the existence of 
such conditions in the present study , eihee care was taken to examine all subjects 
under precisely the same conditions. The carrying out of similar Investigations 
by others in different laboratories Is the best means for checking on the possible 
influence of errore of this type . 


B, Amplitude of joint' -movement end type of mantal deficiency . 

It should be borne in mind that the results reported above of limitations In 
amplitude of joint movement In the feeble-minded were obtained on a group of sub- 
jects selected on a particular basis. The results do not Indicate, therefore, 
tliet similar limitations are to be expected in all types or mental deficiency. 

The existence of such associated de recta of movement a is likely to depend on the 
etiological type Involved, It la commonly reported, for example, that Individuals 
with mongolism are capable of an excessively wide range of movements at the joints. 
The tendency to deficiencies in amplitude of Joint movement in the mentally defi- 
cient group of the present study suggests the desirability of a systematic and 
careful examination of the amplitudo of joint movement among different etiological 
types and mental levelB. 


The mentally deficient group examined in the present study was itself not alto- 
gether homogeneous with respoot to etiology. Half of the subjects was designated 
by the clinical division of the department as probably belonging to the hereditary 
typo of mental deficiency, Etiology in the remaining subjects was specified a a 
unknown. These subjects were like thoee in the hereditary group insofar as they 
wore designated as belonging to "no special clinical type," It is quite likely 
that In the case of these subjects too, the mental deficiency is hereditary in 
origin. The data on family history, however, was not complete enough to permit 
this classification. It would be methodologically desirable in future studies of 
this sort if the various groups examined ware made as homogeneous as possible with 
respect to probable etiology, 

C . Measurements of Joint "Movement a as a possible aid to diagnosis. 
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The results reported of differences m amplitude of joint movement in mentally 
deficient and mentally normal subjects raises the question of whether mo allure- 
ments of the typo used might not bo of help In the diagnosis of mantel deficiency 
In the case of voluntary and passive movements at tho knee Joint, fpr example, 
the distribution of measures in the two groups o-f subjects did not even overlap. 
The confirmation of such results upon larger groups of subjects of various eti- 
ological types and mental levels would Justify the use of such measurement a a a 
on additional diagnostic sign, aa Burning that fact ore other than mental deficiency 
that might be associated with deficiencies in Joint amplitude were controlled. 

D , Physiological factors underlying deficiencies in amplitude » 

We may now inquire concerning tlio phy Biological factors which my have been 
responsible for the limitations In amplitude of Joint movement found In the mon- 
tally deficient group, Factora of two kinds may ho conaldorod: (a) those which 
If increased in magnitude would load to an lncroano in amplitude of Joint move- 
ment; and (b) those which if In cron nod m magnitude would lend to a decrease In 
amplitude of Joint movement. We may refer to the former aa fucllltnllvo factors 
and to the latter as restrictive factors. Tho facllitatlvo factors, in tho caeo 
of voluntary movement, consist of (1) degree of slfort exerted by tho subjecte; 
and (8) tho strength of the protagonist muscle groups, or more precisely, the 
torque which tho protagonist muscle -groups provide for movement in a given direc- 
tion when the subject makes bln maximum of fort. A do ere seed magnitude of these 
facllltatlve factors might help to account for a decrease in amplitude of volun- 
tary iDovemont in ths mentally defective group. The assumption o_r sue)) a decrease 
could not, however, explain the parallel decrease In amplitude of movement found 
In passive movements, In the cage of passive movements, the strength and effort 
of the subject tiro not factors at allj Inasmuch as the examiner supplies the 
force necessary to produce movement at any given Joint. It seems more plausible, 
therefore, to attribute the deficiencies in amplitude of Joint movement in tho 
mentally deficient group to an Increase in magnitude of tho restrictive factors. 
Those factors may bo Involved in both tho caoe or voluntary and passive movements. 
The factors that may be included under this Jieadlnc are; 11) the tonus or resist - 
ones to stretch of antagonistic muscle groups, ao dependent, for example, on tho 
elastic lty and on the atrotch roflox of tho muscles, and (2) tho tension of liga- 
ments enclosing tho Joint, and which oppose oxcoealvo movement at a joint. It 
seems 11 Holy that ono or both of those factors wore responsible for tho limita- 
tions of Joint movement exhibited by the mental ly deficient group in tlio present 
study. To determine which particular factors were responsible would require 
further investigation. 

E . Developmental b as Is of tie era ns e d am plit ude of Join t -movement . 

Tho deficiencies in amplitude of movement found fo'r tho mentally deficient 
group suggests the possibility that in individuals of the typo considered, associ- 
ated deficiencies In maximum amplitude of Joint movement and in intelligence may 
bo based on common developmental factors. In this connection It would be of in- 
to rest to Investigate* tho c ourse o f deve lop ment of amplitude or Joint -movement In 
tho man tally normal, and in tho mentally deficient of various etiological typos. 
Similar developmental lnvoutignllona of tho various factors influencing joint 
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movement outlined above would, also b© of value. Investigations of this sort may 
pTovlcte an indirect method for determining the nature of the defective develop- 
mental agents responsible for the limitations of development found among the men- 
tally deficient. 


V. SUMMARY 

Tho purpose c the present atucLy waa to compart the maximum amplitude of vol- 
untary and paaelve Joint -movement In sample groups of mentally normal and mentally 
deficient subjects, It represents part of a more gon&ral investigation being 
mads of the motor properties associated with mental deficiency or various types, 
Tho sublets in both the mentally normal and mentally deficient groups examined 
were fid Hits and comparable In chronological oge, height, weight, and ab^enco of 
aigna of hour o -muscular disorder . The mo nt ally deficient subjects wore of no 
apodal clinical typo, and rouged in mental age from 9 to 9,9 years. IloaauromQnte 
w*ro made at practically all joints of the body Dy means of a plumb-lino gonlom- 
oter, 

Th& mentally deficient group fall beneath the mentally normal group in maximum 
noiplltudo of moveroanfe in about 90% of tho Joint -movements axamlnod. In about ono- 
third of the movemante, the difference found betweoh mentally deficient and men- 
tally normal groups were statistically significant. Tha possible causes of these 
differences were considers**, and a number of different di root ions of further re- 
search suggested, 
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THE MENTAL AND LINGUISTIC SUPERIORITY OF ONLY C1IRLS 


EDITH A. DAVIS 1 

While engaged in a major study 2 of linguistic ability in children at three 
discrete aga levels, 5 1/2, 6 1/2 , and 9 1/2 yaara, tho writer compared 97 only 
children with 166 twins and 173 non-only singletons, selected on a percentage 
bafile representative of the Mlnnoapolls-St, Paul population, using tho father's 
occupation as the criterion. Tho number of only childron wan mado approximately 
equal to half the number of twins and non -only slngletono, because* tho major ob- 
jective of the study was a twln-slngleton comparison rather than comparison of 
only and non-only children. About 57 por cent of all tho eubjocts wore at tho 
5 1/2 age level, because It waB recognized that the kindergarten year Is of cru- 
cial Importance in the child's adjustment P or tho only childron, 63 woro 5 1/2 
years old, 19 were 6 1/2, and 25 wero 9 1/2, but the ratio of only to non-cmiy 
children was kopt nearly mil form at all ages, and tho saxes woro equally repre- 
sented at all ages. 

Early in the analysis of the data it was apparent that although only boys wore 
superior to non- only boys In their uge of language , only glrle wore superior to 
non-only girls in numerous phases of development. Tho findings arc proaontod 
here In the belief that a real sex difference may exist in only children, Empha- 
sis hag been placed on the B 1/2 year group because the large number of cases at 
this age makes the findings especially significant . 

Intelligence of children in the 6 1/2 and 6 1/2 year groups are measured by 
the Plntner -Cunningham Primary Mental Tost, and acoreB on tho Prosaey Intermed- 
iate Classification Test wore secured for the fl 1/2 group. Tho moan I.Q, for 
only children at 5 1/2 and 6 1/2 years lg slightly hlghor than that for childron 
with siblings, although Table I Indicates that this la not true for only boys 
from tho lower occupational groupings. 

Scoroa on tho Praaaoy Teat tondad to bo rathor high, but tlioro is no reason 
to question Che value of tho taut as a moans of dotorminlng relative standing. 

The findings at 9 1/2 years are baeod on Incomplete rotumo token from acliool 
records, More scores are missing for only childron than for othor children, and 
there are fewer cases, eo tiiat the apparent lack of superiority of only children 
at this age may be due to an error of flojivpllng. 

Table 2 Suggests fcha probability of a real superiority of only girls ovor 
other groups in performance on tho Plntner -Cunningham Teat. Nearly all the crit- 
ical ratios are so high as to indicate statistical reliability. 

Doth only boys and only girl a use longer Bontoncoa than do children with sib- 
lings, although tho dlfferonco ie more consistent In glrln than in boys. The 

1 Fran tho Institute “f Child Welhsra, University or fJirjno d o tu . 

2 David, Edith A, Thfl Pa val opine nt of Lingula tlo SKill in Twins, ainglotnnH with sib- 
lings, and Only Childron, Univoraity of Minnesota, Institute of Child Welfare Monograph 
3«rl«a Nujnbor XIV. In ProflB. 
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TABLE} I 


KEAN I*Q« OF ONLY AND NON-QNLY CKILDHEN BY AGE, SEX, AMD OCCUPATIONAL GROUPING 


Age Occupy 
group 

NO. of 
boys 

Only children 

Mean No. of Mean 
I.Q glrla I. ft, 

NO. Of 

both 

3exefi 

Mean No.oi 
I.Q. boys 

i 

Non-onlv children 

: Mean No .of Mean No. of 
I.Q. girls I.Q, both 

aexaa 

Mean 

I.Q. 

+5 J Upper 

13 

106.1 

13 

114.2 

26 

111.1 

45 

106.0 

46 

104,5 

91 

105.3 

Lower 

14 

92,0 

13 

109.0 

27 

100.1 

52 

97,7 

62 

99.6 

104 

9B.4 

All 

27 

99.7 

26 

111,6 

53 

105.6 

97 

101.6 

90 

101.9 

195 

101.7 

+6£ Upper 

4° 

114,3 

5 

109.6 

9 

111,7 

10 

102.5 

11 

105.3 

21 

10S.9 

Lower 

6 

100.0 

4 

114.0 

9 

100.3 

12 

90,7 

11 

102.9 

23 

100.0 

All 

9 

105,7 

9 

111.5 

IQ 

109,1 

22 

ICO. 5 

22 

104.0 

44 

102.3 

**9fr upper 

4 

119.2 

6 

112,2 

10 

115,0 

22 

120,7 

23 

117.4 

45 

119,0 

Lower 

6 

114.2 

6 

110,3 

11 

115,4 

22 

107.4 

24 

116.8 

4Q 

112,3 

All 

9 

11B.2 

12 

114.2 

21 00 115.2 

44 

114,1 

47 

117.1 

91 

115.6 


* Pintnor-Cunningham Teat Used, 0 No Pintnar -Cunningham score Tor one cage. 
** Presaey TeBt Used. 00 No Pressey Score for four cases. 


TABLE 2 


COll PARI SON OP THE MEAN SCORE OF 111.0 MADE BY 35 ONLY GIRLS ON 
THE PINNER -CUWIINOHAM TEST WITH THE MEAN SCORE MADE BY 
OTHER GROUPS 


Group 

Number 
or Caaea 

Mean 

Score 

9.D. 

Mean 

S.D. 

Critical 

Ratio 

Twin boys 

59 

98. Q 

16.29 

2.12 

3.76 

Twin girls 

59 

102,2 

14.16 

1. B4 

2.00 

Singleton boya 

60 

103.8 

16.05 

2.07 

2.02 

Singleton girls 

61 

102.3 

10. B3 

1,39 

2.99 

Only boya 

36 

101.4 

10,72 

3. IS 

2.49 

All other glrla 

120 

102,2 

12.60 

1,16 

3.11 

All other groups 

275 

101,0 

16,12 

0,91 

3.50 


findings of the major study Indicate that mean length of sentence at the ages under 
consideration tends to Increase at the rate of about half a word yearly. It Is 
possible, there fore j to express this difference In terms of months of development 
as well as In number of words. Measured In this way, only children use a greater 
number of different words than do children with siblings. The mean annual Increase 
In number of different words for all caaes waa 14,2 words, or 1,2 words per month. 
It la thus possible to obtain a quantitative expression of the advantage of only 
children at each age over comparable non-only children In the uae of vocabulary. 
These findings are presented m Table 3* 

■Onlinasa” apparently is as effective In inducing variety of word usage as ton 
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TABLE 3 

ADVANTAGE OF ONLY CHILDREN OVER CHILDREN WITH SIL1LINGS IN HEAIJ 
SENTENCE LENGTH AND IN MEAN N UNDER OF DIFFERENT WORDS USED, 
EXPRESSED IN NUMBER OF WORDS AND IN MONTHS OK DEVELOITIENT 


Superiority of Only Children Superiority of Only Children 
Subjects in Mean Sentence Length in Kean Number of 

Ag© in different Words 


Years 

Sex 

Words 

Mon the of Devel orient 

Words 

Months of Dovoloiment 

B 1/2 

Boya 

.20 

4 

7.4 

6 


Girls 

1.10 

2G 

iG.a 

15,2 


Both 

.67 

16 

12.0 

10.5 

6 1/2 

Boys 

0 

0 

0 

0 


Girls 

.50 

12 

10.2 

6.6 


Both 

.25 

e 

? .3 

1.9 

9 1/2 

Boys 

1.20 

29 

22.4 

IN. 7 


Girls 

.71 

17 

14. □ 

12,3 


Both 

.95 

33 

10.6 

lb, 6 

All 

Boys 

.31 

7 

5.5 

7.1 


Glrlfl 

.94 

22 

15.7 

13.1 


Both 

.62 

14 

12.0 

10.0 


montha of chronological age and increases the length of sentence) ns much as four- 
teen months of chronological age. 

Since only children ars more accustomed to the society of adults t hrm nr a chil- 
dren with siblings, wo should expect to find only children very much at enno in an 
experiment al situation such aB that set up for the collection of the remarks ana- 
lyzed in this study. Only children did make a higher percentage of spontaneous 
remarks and asked rather more questions then non-only ch llaron. All fchn hoys 
asked more questions than did the corresponding girls, but at 5 1/3 yoarn the only 
girls asked more questions than the non-ouly boys. At 0 1/2 years tho only chil- 
dren asked fewer questions than the non-only ohllarsn, but thin may bo duo to 
sampling, since few only children were studied at thin iijtg , ;uid questions wore 
rare In all 9 1/3 year old children. Although non-only boys mndo mc>ro npontnnooua 
remarks than non-only girls, only girls at 5 1/S and G 1/2 yoarn made the highest 
percentage of such remarks of any group. Tables 4 and 5 compare only mid non-only 
children for spontaneity of response and number of questions. 

At tha close of the Interview during which the child's remarks were recorded, 
the examiner rated all subjects for talkativeness and shynons. In thoso ratings 
and in length of time required to obtain 50 rnmarks only boys ao not dlnor 
greatly from non-only boys, but only girls tend rather conalnt-ontly toward lean 
shyness and greater talkativeness than non-only glrlo, This la particularly time 
at 5 1/2 years, At this age G1 per cent of non-only boyo and 74 por cent of only 
boyg were not shy, as compared with OS per coni of non-only glrln and 01 lor cont 
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TABLE 4 


PERCENTAGES OP SPONTANEOUS KtHARKS FQK ONLY AND NON-ONLY CHILDREN 


Ago in 
Yeare 

Boys 

Only Children 

Girls Both Sexes 

Non-only Children 

Boys Girls Both Sexes 

5 1/2 

03.2 

00.0 

85,0 

79.0 

72.4 

75.2 

6 1/2 

B3.0 

88,6 

85.2 

eo f 6 

77.8 

79.2 

9 1/2 

82.2 

60 ,4 

70,6 

70.8 

61 .6 

65.4 


TABLE 6 


PuhCLNTAOE OP QUESTIONS FOU ONLY AND NON-GNLY CHILDREN 


Ago in 
Years 

Boya 

Only Children 

Q iris Both Sexea 

Non- 

Boy a 

-only Children 

G irla Both Soxea 

5 i/a 

14.0 

13.4 

13.6 

11.0 

10,9 

11.2 

6 1/2 

11.6 

.0.4 

10.0 

12.7 

7.2 

9.9 

0 1/2 

4.2 

0.8 

3.4 

4.9 

3.4 

4.2 


of only girls ► The mean length of time require! to secure 50 remarks Is 13.5 
mLnutes lor both only and non-only boya, hut the time lor only girls lo 13,1 min- 
utes as compared with 14.5 minute a lor non-only girla, At 5 1/3 years the dlf~ 
Terence is striking. The mean time lor non-only toys la 12,9 minutes, for only 
boys IS. 1 ? minutes; for non-only girla it la 13.3 minuteg, but for only girla 10.1 
mlnutea. 

There nay he a tendency for parents to send only girls to school aa aoon as 
permissible, but to keep only boys at homo a little longer, Th© 40 twin girla 
in the 6 1/2 year group lucked 15 days of being exactly 5 1/2 years old, and 
fctelr mean school experience ms 13.5 weeks, while the 26 only girls lacked 10 
day a of being exactly 5 1/2 years old, bub their mean school experience was 10 
wooka. Only boys, on the other hand, wore 0 dayg more than 5 1/2 years old, but 
had booh in school only 15,6 weeks. Although this difference Is probably due to 
sampling, It would ba wall to check bhe age at achool entrance In future studies 
of only children. 

At 5 1/2 years the articulation of only children was much better than that of 
twins, but not vary much better than that of non-only a Ingle tons. The superior- 
ity of only girla over only boya in thig regard waa not a a great aa the super- 
iority of non-only girls over non-only boys. Seventy -lour per cent of only boy 9 
and 04,6 per cant of only g’rls had perfect articulation as measured by a rather 
lenient scale improvised for the purpose, but the corresponding percentages for 
non-only children were 51.3 and 70.1, 

Table G summarizes the differences juat discussed between only and non-only 
children at the 5 1/2 ago level. 


Although In moat of the traits measured only boye are superior to non-only 
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TABLti 0 

COMPAttlUON OF ONLY WITH NON- ONLY BOYS, AND ONLY WITH WOW-ONLY OIIILS 
IN VARIOUS PHASES OF DKVGLOMM AT 5 V3 YUMIS 


Boys Qlrlfl 

Difference In 

Trait Measured Only Non- favor of Only Non- 

only only children Only 


1.4. 

Mean length of 

90.7 

101,6 

-1.7 

11.0 

101,9 

9,7 

sentence in words 
Hour: number of 

4,65 

4.49 

.19 

5.55 

4.39 

1.16 

different words 

96,5 

09.1 

7,4 

111.5 

93.3 

1ft, 2 

Number of sponta- 







naous remarks 

41,6 

39.9 

1,7 

44,0 

36,2 

7,0 

Number of questions 

7,4 

5.9 

1.5 

8,3 

5.47 

.73 

Minutes required 







for Interview 

12.7 

12.9 

.2 

10.1 

13,3 

3.2 

Per cent rated 
very talkative 
Weeks of school 

40,1 

33,0 

7.1 

30.5 

23.1 

15.4 

experience 

15.6 

15,9 

-.3 

10.0 

15.3 

2,0 


boya, the difference is entirely consistent and much grantor In the case of girls, 
Tha findings suggest that the only child situation may bo extremely favorablo to 
the Intellectual and linguistic development of girls, Toachors in their dlacua- 
slona with the virlter frequently referred to the only boya In tlielr cliargo as 
“spoiled/ “queer/ or "nervous/ but considered the girls well adjusted and nor- 
mal, At all events, the possibility of a sex differemeo in only children should 
be considered In blocking out future studies , Such a difference way explain the 
conflicting results reported by students of only children, 


Difference In 
favor of 
only children 



A COMPARISON OF THE VIGOROUSNESS OF PLAY 
ACTIVITIES OF PRESCHOOL BOYS AND GIRLS 1 


EVALINE FALES 
PROBLEM 

On© sex difference which has been little questioned 1 b that of vigorousness of 
play activity. It has teen taken for granted that boya take part la more vigor- 
ous activities than girl9 r and the * ew investigations which consider this problem 
seem to give supporting evidence, 

Using the questionnaire method , Croswall (4) concluded that school-age boys 
are more lhfcoresfced in 11 amusements productive of riot or development 11 than are 
girls. Lehman (7), using the checking method, states that boys participate more 
frequently In active plays and games, while girls tend to choose those or a sed- 
entary type. This difference was reported even for his youngest subjects, who 
were five years old. McGhee (0), also using the checking method, had reported 
similar findings. Terman's (IS) masculinity scale of play activities was con- 
structed on the basis of the checking method and tost questions. The more vlg- 
orous activities of the scale tend to be at the masculine end of the list and the 
less vigorous items at the other end, 

It la doubtful whether either the simple questionnaire or the checking method 
has very much reliability when used with children. While the former may tend to 
CBU98 recent activities to be overweighted, the latter la likely to suggest ac- 
tivities which might not otherwise be included. The observational method is a 
step towards more objective investigation of this problem. 

On bha basis of informal, uncontrolled observations of a group of kindergarten 
children In free play situations, Sisson (10) concludes that the older boys spent 
inost of their time at active play; the older girls spent most of their time at 
dramatic play; and the younger children, both boys and girls j spent most Of their 
time playing In the send, A fourth group did little of anything, 

The roat or tho studies referred to are based upon controlled observation upon 
preschool children In free play situations. 

Bridges (2), upon the basis of records of the per cant of time that each of 
ten throo-yeor-olda spent at each play material, concludes that boys tend to 
choose equipment which promotes active play while girls choose materials which 
encourage quiet occupations. A lator study made by the same Investigator (3), 
using fourteen four-year-olds as subjects and using the number of choices of each 
material rather than the par cent of time, suggests that boys clioo3& play equip' 
ment which encourages the use of large muscles while glrl^ chooso materials 
which promote finer co-ordination, Van Aletyno (13) In an elaborate study of 
play bohavior concludes that boys chooso materials which make for active piny 

1 Phis aludy originated ne n Mas tor’s Tlifials at Wills Collofie, undor the dVrootlon of 
Dr. Harriet E. O'SllOn. Subaaquonb work hoo boon dona at the Iovra Ohlld Wolfaro RoBanroh 
Station, Stfjta tfnlverfllty oJT Iowa, Iou»h Qjfcy, Iowa, 
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while girls tend to choose those which encourage more passive plciy, 

Atkina U) i using the diary record method with five girls and fiva toys ao 
subjects, states that sex has little influence upon type of play. 

Although the above imroetl gat ions Indicate a difference in choice of play ma- 
terials, conclusions regarding the total v igorouaness of the childrens activi- 
ties do not seem Justified. The Judgment ua to the vigor ousneas of an activity 
encouraged by the choice of a given play material is purely subjective. Moreover, 
the fact that one material can be used with varying dogreee of vlfjorousness ie 
entirely overlooked. 

Although Sweeny, Hejini&n, and Sholley (11) make no conclusions regarding ejex 
differences, their study ig of interest because of tho method. This is the first 
attempt to differentiate between different degrees or vlgorousnees in a given 
activity. A five-point scale of vigorousnoss of eleven play categories wan de- 
vised. Repeated short observations wore made, recording the category of the play 
in which a child took part and the vigorouenosa of tho part lcipat ion an Judged 
by the recorder at the time. Although thla scheme permitted differences vlg- 
OTOuenosa within each category, there was no way of Judging differences from one 
category to the next. 

Harwell and Hengart (9), using repeated short observations, checked a Hat of 
twenty-seven act lv it lea at one -minute interval a. One of the items on the list 
wag physical activity. This was defined carefully and included play with mobile 
toyg and large apparatus such aa ladders, boxea, etc, Tho boys received a sig- 
nificantly higher score than tho girls In this category. The score meroly repre- 
sents the nimher ol times the Item vmn checked and does not taka into account de- 
grees of vlgoroUfineBs of physical activity, 

Gooden ough (6) used a similar but more refined technique. At tho end of each 
fifteen -mi nuts observation the child was rated with on appropriate number and 
letter according to the following categories: 

0. No observable activity 

1 . hand and am movouwntg only 

a. Active 

t>. strenuous 

2. Hand, arm, trunk only 

a, Active 

b. Strenuous 

3. Log and trunk only 

a. Active 

b. Strenuous 

4. Movements of whole body 

a. Active 

b. Strenuous 

Ehron fchlfl method ie subjective and lackfl enough di Heron Mat ion to £lve conclu- 
sive rosultfl, 
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PURPOSE 

The purpose of this study was to investigate in a precise and objective manner 
sex differences in interest in vigorous activities end in quiet Onea among pre- 
school children as subjects. 


METHOD 

The method consisted of taking detailed diary records with the aid of a step 
watch and classifying them according to A Rating Scale of the Vigorousnegg of 
ploy Activities of Preschool Children (6) which was devised for the purpose of 
this study. 

This scale consists of 6B1 Items or activities in which preschool children en- 
gage. The items have boon arranged into forty-eight levels of Vlgorousness by 
ten expert Judges, This gives each Item on the scale a vigorouaneBs rating or 
from 1 to 48 depending upon which level of vigorousneea it la in. Ratings of l 
represent tho lowest degree and 4B tha highest degree of vigor nnqneas. The 
Judges agreed highly in their classification of activities, the correlation of 
the ratings of half of the Judges against those of the othBr half being .90* 

SUBJECTS 

The subjects were thirty-two preschool children, sixteen boys and sixteen 
girlB, paired as nearly as possible according to chronological age. There were 
not enough children available to consider mental age and IQ in the palrlngB. 

The children were selected from four different preschools in order that tha 
group wight b* as unsslected as passible, Seven pairs were taken from the Mills 
College preschool laboratory. The childrsn were from American families above 
average in social status, a lx pairs were taken from the Institute of Child Wel- 
fare at the University of California preschool. These children were mostly from 
professional families. Two pairs, Italians, and one pair of Russian twine were 
from philanthropic preschools of the o olden Gate Kindergarten Association in San 
Francisco,. These children. were from homes of low economic status, In spits of 
these three pairs, the group as a whole represents homes above tho average. Table 
1 gives more infonnatlOn about the subjects, 

PROCEDURE 


Recording the Data 

The data consisted of detailed diary records including each activity In which 
the child engaged, together with the number of seconds spent at this activity. 

It waa necessary for the recorder to be familiar with the Items on the rating 
scale and to be experienced In recording with tie aid of a stop watch. 

In taking the data, time was equated oar e fully, Doth children ol a pair wore 
observed upon the same day. Two obsarvatlone were made upon each child, always 
upon consecutive days, The obaervatlons were arranged in sudh a way that if boy 
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TABLE 1 


SEX, CHRONOLOGICAL AGE, MENTAL AGE, AND INTELLIGENCE QUOTIENT 
OP SIXTEEN B0Y9 AND SIXTEEN QIRLfl 


Boys* 

a iris* 

Boy 

Chrono- 

logical 

Age 

Mental 

Ago 

intelli- 

gence 

Quotient 

Qlrl 

chrono- 

logical 

Age 

Mental 

Age 

Intelli- 

gence 

Quotient 

l 

25,5 

30.0 

130 

1 

24.0 

22.3 

93 

2 

29.0 

30.2 

104 

2 

26.6 

27.6 

104 

3 

34.0 

46.6 

140 

3 

34.0 

30.4 

113 

4 

36.0 

42.2 

120 

4 

35.6 

43.0 

121 

5 

34,0 

65 .4 

163 

6 

36.0 

41,(3 

ne 

0 

36 .0 



0 

36.0 



7 

37.0 

63.7 

145 

7 

37.0 

40,1 

130 

B 

38. 6 

43.1 

112 

8 

30.6 

40.2 

120 

9 

39.0 



9 

39.0 



10 

42.0 

53.6 

136 

10 

42.6 

66.5 

133 

11 

42.5 

46.5 

114 

11 

43.6 

50.3 

136 

12 

47.0 

60. G 

125 

12 

44.0 



13 

40.0 

52.4 

114 

13 

47.0 

52.1 

111 

14 

46.0 

56.1 

122 

14 

48.0 

66.2 

116 

IB 

50.0 



15 

63.0 



16 

53.0 

51.5 

116 

ie 

64.0 

56.1 

103 

Meai? 

39.9 

46.5 

120 

Mean 

39.0 

45,3 

117 

3 .D ■ 

7.2 

9.4 

16.9 

S.D. 

7.B 

11.1 

13.0 


+N-10 


A ware observed during the first part of the morning and girl A during the last 
part, on the following day girl A would be observed during the flret part of the 
morning and boy A later. 


Each or the two observations made upon a child was somewhat over forty minutes 
long, It was dBBlred to retain two forty-minute records for each child after 
activities which had been influenced by adults and those few which could not bo 
classified according to the scale had been eliminated. The final data consist of 
two forty-minute observations for each child except girl D, whose record 1 b for 
thirty-four minutes and thirteen seconds. 


The teachers In the group -were aware of which child was being obaorved and 
tried to Influence his activities as little ae possible. The children woro ob- 
served in a free play situation, almost always out of do ora, 

In each of the preschool situations there was approximately the aarne posolbll- 
lty for activity, the equipment being very similar. 

Classification of DatB 


The diary records were classified according u tne racing scale, For each 
Item on the diary record tha duplicate was found In the rating scale. Then the 
number of seconds spent at thiB activity as indicated by the diary record was 
multiplied by the vlgorouanoas level aa indicated by the rating seals. Thia prod* 
uct was called the multiplied score, and the total of tim multiplied scores di- 
vided by the number of seconds represented in tlio record wno tho child's vlgor- 
ouBness score. 1 

1 A fa* lbarnB, of tha type whiah la aalf -limiting Bnd thorefore roro vlRoroua tha Uia 
tlAU) it bakoo to aomplo ta tha activity, could not bo Ires tad In thia manner, but oorraofcad 
nil ti.pl lore woro uflod In plooe of tho time (5), 
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TABLE 2 

MEAN VlOOftOUSNESS SCORES FOR SIXTEEN BOYS AMD SIXTEEN GIRLS 


Boy 

Boys* 

Moan 

□in 

Oirls+ 

Moan 

Observation 

Observation 

First 

Hour 

second 

Hour 

First 

Hour 

Second 

Hour 

1 

15.9B 

14,73 

15.35 

1 

0.42 

11,69 

10.0& 

2 

19. *1 

16.90 

19.36 

2 

17.66 

23,33 

20M 

3 

14,29 

11.38 

12.Q3 

3 

14.52 

4.57 

9.54 

4 

10.24 

11.52 

10. BB 

4 

14.17 

27.30 

20.77 

5 

13.66 

13.73 

13.64 

5 

9.74 

13.12 

11.43 

6 

14.10 

10.10 

12.13 

6 

15.79 

12.43 

14.11 

7 

10.33 

14. IS 

13.22 

7 

10.02 

10.07 

14.3k 

8 

10.56 

16,55 

13,85 

0 

13.19 

11.77 

10.40 

0 

14.99 

14.60 

14.01 

9 

15,32 

10,94 

14,13 

10 

10.33 

14,67 

16.44 

10 

12.47 

0.99 

10.73 

11 

15.92 

13.14 

14.53 

11 

15,37 

9.40 

12.41 

12 

10,20 

12.41 

11,30 

12 

10.06 

20,46 

15.67 

13 

14,94 

0,43 

11.80 

13 

10.00 

20.37 

15.81 

14 

11.50 

12,00 

12.19 

14 

0.07 

0.57 

7.32 

16 

U.06 

13.32 

12 .49 

15 

13,77 

10,79 

12.00 

10 

13.02 

9.61 

11,31 

10 

9.05 

9.27 

7.63 

Mean 

13, B0 

13.16 

13.60 

Moon 

12,99 

13.14 

13.00 

a.D, 

2. 09 

2.50 

2.14 

S.D. 

0.26 

9.20 

i 

3.70 


*N-16 


Reliability of Taking the Data 

In order to measure the reliability of taking data in this wanner, two inde- 
pendent recorders took thirty-four ILvo-winute receive simultaneously. When each 
five-minute record was classified according to the rating scale, the correlation 
between the vigoroufltiose scores r epreaenting the records of the two different re- 
corders was ,90 + .01, 


RESULTS 


Central Tendencies 

Table 2 ehowa the vigorouanees scores for tho children, The mean score for 
the boys la 13.50 and for the girls 13.06, These score a are vary nearly alike 
and the difference ie not statistically significant. When the difference between 
the moons, .44, is divided by the standard error of the difference, tho critical 
ratio is .41. 

There Is much variability within the group, and some what more among the girls 
than among the toys, The standard deviation at tho girls* neana la 3.70, while 
for the boys It is 2.14. The girls show a wider range In vigorouBneos scores; 
both the least vigorous child and the most vigorous child are girls. 

The following tabulation shows the distribution of tho children according to 
their vlgorousneBS scores. Figure 1 shows tho snme thing graphically. 
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Vigorousnose Score 

Boys 

Girls 

All Cages 

7 

0 

1 

1 

6 

0 

1 

1 

9 

0 

0 

0 

10 

0 

2 

2 

11 

3 

2 

6 

12 

4 

3 

7 

13 

£ 

0 

2 

14 

2 

3 

6 

15 

3 

0 

3 

16 

1 

2 

3 

17 

0 

0 

0 

IS 

0 

0 

0 

19 

1 

0 

1 

20 

0 

1 

1 

21 

0 

1 

1 

Total 

10 

16 

32 

Distribution of Time at Different Levels 

of Vieorousness 


Although the mean scores show no sex differences in interest in vigorous ac- 
tivity, it Beamed possible that further analysis of the data might reveal differ- 
ences. It la possible that there was a difference between the sexes as to how 
their total time was distributed among the different levale of vigor ousnees, one 
child might take part In only very vigorous arid very quiet activities aim show 
the same total score ag another child who spent all of his time at activities of 
about average vigoroueness. 


In order to investigate this time distribution, time waa tabulated for each 
vlgorousnesB level. Then, in order to have fewer levels of vigorouenasg for thla 
atudy, the levels were grouped in fours, making twelve dagreea of vigorouaneEjs 
rather than forty -eight. 


The following tabulation* shows the per cent? of total time spent at each level 
of vigorousnesa for the boys, for the girls, and for all cases. Figure £ shows 
histograms of these distributions, The 0 Xtreme similarity between the distribu- 
tions of the boyB and the girlg ib very striking. None of the differences lh 
these dietrltxitions la statistically significant, The largest difference between 
the per cent of time spent by the boys and by tha girls is in vlgoroiisnees levol 
1 to 4. The difference le 6.16, but when this difference is divided by the stand- 
ard error of the difference, the critical ratio Is only 1.69. The critical 
ratios for all of the other differences are much less. This shews that there is 
hot only no sax difference in vigorousneea as shown by the means, but that there 
is aleo no difference as shown by ths distribution of tie time among the levels 
of vlgoroueneBs, 

* 3ea pftga 1&2. 

2 &flo*use of tha Toot that hi n fav* it&m n 001^00 te4 multiplier ivas used inotsaci of 
tha tlma In obtaining the nultlpllad boot*® (See footnotn l, p.141), thar© iwould ho n 
sllsht dlfferoho© ns to whether tha por cant of total time (ualng tlma for all ltemj] In 
th* raiiOHO or th« par oonfe of total vigoro-uanaAB (using tha oorroobed tmiltlbliSrs whoro 
tboy ooour In the data) wora usetl in this ah-alyalo of the diatrlbutlon . The tabulation 
wab mado In eooh way and tho dlaoj^panoy proved to be ao alight that it makea no dlTfar- 
•noo in fch® flha .1 results whloh gf th.® tntfo tajthodfl la used. 
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Figure 2. MfltrtbuUon 0 f Pot Cent of Time Spent at Saab VisoroufmeBS Level for Boye and Girin. 
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Vlgorouanesa Level 

Boye 

Olrle 

Differences 

All Oases 

1 

to 

4 

9.61 

14.67 

5.16 

12,09 

5 

to 

6 

29,77 

28,46 

1.32 

29, U 

9 

to 

12 

16.00 

16,77 

1.77 

16,89 

13 

to 

16 

4.66 

6,66 

2.02 

5,69 

17 

to 

20 

17.45 

14,23 

3.22 

15.84 

21 

to 

24 

4.29 

4.61 

.32 

4,46 

26 

to 

2B 

9.76 

5.9(3 

3.77 

7.87 

29 

to 

32 

3.56 

3.67 

.11 

3.62 

33 

to 

3Q 

5.31 

4.32 

.99 

4.02 

37 

to 

40 

.64 

.60 

*04 

.63 

41 

to 

44 

,01 

.05 

,04 

,03 

45 

to 

46 

,05 

.00 

.05 

.02 


Ifc ib interesting to note that among both boys ancl girls a large par cant of 
the time la spent at the lower levels of the scale. Considering the boys and 
girls together, over -3-1 per cent of the total time observed la spent at vigorous- 

ness level 1 to 6. Over 57 per cent of the total time Is spent In level 1 to 12. 

Time oi Day D If faroncca 

Ano tfiar investigation which seemed of interest was to determine whether there 
were any differences in the vigorousness of the activities during the first part 
of the morning and during the latter part. 

Two forty -minute records were obtained for osch child, these records being on 
consecutive days but one always representing the first part of tho morning and 
tha other the latter port. The mean vlgorousnesa score for all of the thirty-two 
children lor the first hour was 13,43 and for th© second hour 13.13, This is 

very nearly the seme. When the difference of ,29 le divided by the standard er- 

ror of the difference, the critical ratio Is -29 , which indicates no gignif lcanco. 

Analyzing the data further, we find that there la also no significant differ- 
ence between tha vlgorouenese of the first and last hours if we consider the boys 
and glrla separately, For the boys the ire an score for the first hour le 13.66 
and for the last hour 13.16, For the girls the mean for tne first hour la 12.99 
and for the second 13*14. This shows that th© means reveal no significant time 
of day differences in vigorousnees, 

Th© data were further analyzed to determine whether there might be differences 
ae to th© per cent of time spent at each level of activity. Table 3 shows the 
per cent of time spent at each vigorousneas level for each of the two-hour obser- 
vations for the boys, the girls, and both together. Figure 3 shows histograms of 
these findings. 

In only three of th© vigorcuaness levels la tha difference as much as 1 per 
ceiit, noth the beys and the girls spend more time teeing part in activities of 
tlie lowest vigdrousnose level 1 to 4, during tha laafc part of tha morning. The 
reverse la true af the n©xt two levels, Children spend more time at levels 6 to JD 
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TA^LS 3 


DISTRIBUTION OP PER CENT OF TIME SPENT AT EACH VIOOROUSNESS LEVEL 
DURING FIRST AND SECOND HOUR 


— 1 1 




Vleorousneea Level 




— i 


1 

6 

9 

13 

17 

21 

26 

29 

33 

H 

37 

41 

45 

Obsorvat Ion 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 


4 

e 

12 

16 

20 

24 

20 

32 

30 

40 

44 

4G 

Boye 

First hour 

6.54 

29.03 

10,00 

4.96 

10.10 

4,85 

8.47 

3.21 

4.95 

.04 

.02 

.10 

Second Hour 

12.57 

29.72 

11.01 

4.37 

16,00 

3.73 

11.01 

3.92 

5.6G 

.43 

.00 

.00 

Difference 

6.03 

.11 

C .38 

,69 

1.30 

1,12 

2,53 

.71 

.76 

.41 

.02 

.10 

QiX’lS 

First Hour 

7,91 

01-45 

20.01 

6.29 

14,45 

3.66 

6*16 

3.61 

3*60, 

.60 

.11 

.00 

Second Hour 

21,43 

25.46 

13.53 

7.01 

14.01 

5.53 

3.00 

3.84 

4.70 

.61 

.00 

.00 

Difference 

13.5P, 

5.99 

6,40 

.72 

.44 

1.B7 

4,35 

.33 

.80 

.01 

ai 

.00 

Doth Saxes 

First Hour 

7,23 

30 .64 

19,11 

5*63 

10,20 

4.26 

0.31 

3.36 

4.42 

.72 

.07 

.05 

Becond Hour 

17.00 

37,59 

12.67 

5.69 

16.41 

4.65 

7.41 

3.00 

5.21 

.53 

.00 

.00 

Difference 

9.77 

3.06 

0.44 

.06 

.67 

.37 

.90 

.52 

.79 

.19 

.07 

.05 


and 9 to 12 during the flret part o f the morning than during the latter part. In 
no -case except in level 1 to 4 is the difference significant, This difference 
of 9,77 1 when divided by the standard error of the difference, gives a critical 
ratio of 3,53. 

In one of the preschool eltuatione In which the observations were made, a 
story period was goiii&tlroe& held during the latter part of the morning* Although 
no verbal suggestion was nteda that the children Join the group, thl a activity vhia 
made somewhat more available during the last period of the morning. Sitting 
listening to stories has a vlgorousnesg of 3 flNd therefore Would be within the 1 
to 4 level, 

In order to see how much effect the story period had, the time which my chil- 
dren spent sitting 11 stoning to stories waa cut out of the data. Also two short 
periods of sitting llstsnlng to a music period were eliminated, Thl 0 eliminated 
4,126 seconds of data during the second hour of the glrle' observations and 130 
saconde mf the i im hour and 1,139 seconds of the second hour of the boys' ob- 
sarvafciottQ. Records cf aix girls and four boys wera involved, 

Whan the per cent of total time Bpent In level 1 to 4 waa worKed after tp© 
story and music periods had been eliminated from the data, quits different results 
wero obtained. The result a roilow: 

Hour Boya Cllrla All Casas 

1 6.20 7,91 7,05 

2 9,61 10,07 10, U 

The per cent of time la still slightly graater for the second hour, but the 
difference is no longer statistically aignlf leant. Thus m find that the only 
difference due to time of day was the re ault or more quiet activity being mode 
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available at one time than at another. 


In th& analysis of the difference due to time of day we again find a striking 
similarity between the distributions of the boys and the elrla. 


Day- to -Dav Differences 

There was much variability irom one day to the next, The correlations between 
Observation 1 and Observation 2 (this la not the aone as first And second 
hour) were ,38 for the boys and ,16 for the girls. 


halation Between Vigorous nees and Other Fact ora 


In order to ascertain whether v lgorouanoos has any relation to chronological 
ago, mental age, or IQ, correlations were calculated, They will bo found In 
Table 4. 


TABLE 4 


RELATIONSHIP BETWEEN VIGOROUS NEiSS AND OTHER FACTORS 


VarlantB 

a iris 

Boys 

Both Saxes j 

r 

P.E. 

r 

P.E. 

r 

P.E. 

Corrections of Zero Order 

Chronological Age and Vlgoroueness 

-.34 

.16 

-.47 

-13 

-.44 

.10 

Mental Ace and Vlgorousnesfl 

-.33 

-17 

-.68 

.13 

-.30 

.12 

IQ and Vlgorouanaaa 

.06 

-10 

-.19 

.10 

.00 

.14 

Chronological Age and Mental Age 

.00 

.05 

.84 

.05 

.05 

.04 

Chronological Age and IQ 

.65 

-14 

-.16 

.10 

.00 

.14 

Mental Age and IQ 

.68 

• 11 

.33 

.14 

.20 

-13 

Correlations of First Order 

Chronological Age and VlgorousneBS 
(Mental Age Constant) 

-.11 


-.05 


-.22 


Mental Age and Vlgorousnegs 







(Chronological Age Constant) i 

-.08 


-.38 


-.03 


IQ and VlgorougnesB (Mental Age Constant) 1 

,40 


.04 


.12 


IQ and Vigorousnees I 







(Chronologl cel Age Constant) 

.32 


-.30 


,00 


Chronological Age and IQ 







(Mental Age constant) 

-.07 


-.07 


-.46 


Mental Age and IQ 







(Chronological u one l ant) 

.44 


.90 


.63 


\ Corral at lone of Second 

Order 





Chronological Age and Vlgorousheaa 







(Mental Age and IQ Constant) 

-.09 

.33 


-.19 


Mental Age and VlgorouaneGe 







(Chronological Age and IQ Constant) 

-.25 

-.43 


-.04 


IQ and VlgorousneBB {Chronological Age 







and Mental Ags Conetant) 

[ .39 

.04 


.02 



in the correlations of zero order wo find a significant negative correlation 
betweon chronological age and vlsoronsnega and betwgon mental age and vlgorous- 
ness - the former -.44 + ,10 and the latter -.30 £ ,12. Jt so&as that in a nurs- 
ery school situation children with low chronological and mental ages tend to 
take part in more vigorous activities than the children chronologl colly find men- 
tally older. There Is no signif leant relation botwoon IQ and vigoroufliiG3a. 
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In order to find which factor is the most closely associated with vlgorottanasB, 
partial correlations were found. From these correlations it scema that vigorous- 
nea 3 is more dependent upon chronological age than upon mental aga. The partial 
correlation between chronological age and vigorousness , holding mental age con- 
atant, Is -.22, The partial correlation between mental age and vlgorougness, 

With chr onologl cal Bge constant, Is -,C0. 

This tendency of the younger children to taka part in more vigorous activities 
then the older children might be due to their habit of running about from one 
thing to another, while the older children frequently settle down to one activity 
for some time. Further analysis of the data would indicate whether this suppo- 
sition is correct. 

Reliability of Dat a 

The reliability of the data as Treasured by a rank correlation of the vlgoroua- 
neaa scores between the odd and even five-minute periods of the obS0rve.tlonB la 
high. After being corrected by the Spearman -Brown formula, the correlation for 
the boys is .00 i .09, for the girls .93 + .06, and for both together ,92 + .03. 

SUMMARY 

1. The purpose of this study was to study sex differences in vigorousness 
activities, 

2. The subjects thirty-two praachool children, sixteen boys and sixteen 
girls t paired according to chronological age, 

3. The procedure was to toko dot a Hod diary records, two forty-minute reccu'ds 
for oaoh child, and classify them according to the Scale of the Vlgorouanesa of 
Activities of PreBOhool Children , In this way a vlgorousneas score was obtained 
for each child. 

4. The mean vlgorousnosa score for the boys was 13.50 and for the girla 13.00, 
This difference Is not statistically significant. 

5. Much variability 1 b shown within the groups, the girls showing more varia- 
bility than the boys. 

6. The per cent of total time waa found In each of twelve largo levels of 
viRorousneaa l the forty-eight levels being grouped into fours). The boys and 
girls showed similar distributions , no significant difference being found In any 
level , 

7. Roth the boys and the girlB spent a large per cent of time In the lower 
levels of vlgorouoness, over 57 per cent of their total time being spent at level 
1 to 12. 

0. Vrhen the effects or a few instances in which more quiet activities were 
available during one part of the morning than at other times were eliminated, there 
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wore no significant differences duo to time of day In the vigor ammo as of tho 
activity. In this analysis also the girls and tho boys ohowBd striking almllar- 
tty » 


9. There was great variability of vlgorousnoss of activity from one day to 
the next. 

10. Thera la a alight tendency for the younger children to hava higher vlg- 
orousneaa scores than the older children. 

11. The data are reliable as ahown by correlations between the odd and the 
even five -minute periods. ThB correlation is ,92 when corrected by the Spearmn-*- 
Brown formula, 


CONCLUSIONS 

This study shows striking similarity between tho vlgorouguosa of tho activi- 
ties of preschool boys and girls, Not only are the moan vigomionoGs scoros al- 
most identical, but the per confc or total tlzno they spend at each vigoroufmoss 
level Is almost tho earns. Thla la true for both tho first hour and tho last hour 
of the morning. Moreover, the mean soars a of the boye and the girls for the firBt 
and the last hours are very much alike. 

These striking similarities in overy comparison which was made soom to elimi- 
nate the possibility that tho likeness 1 b due to chance and would disappear If 
more cases were used. 
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THE EFFECT OF TRAINJNO ON HHYTJINIC ABILITY AND OTHER PHODLHIS 

related 70 rhythm 

MINNIE OIESECKE WIGHT 

In an effort to make some useful contribution to the motor phase of tho edu- 
cational program at the Country Homo tor Convaloacsnt Cripplod Children, In Chi- 
cago, a general study of rhythm wae undertaken at that institution during the 
winter and spring of 1936 by the writer, under the direction or Professor Frank 
N, Freeman, of tha University of Chicago. 

For a description of tho Country lion© and He educational activitios, tho 
reader le referred to an article 1 by Loretta Maud Hiller in Occupational thera py 
fl fld_rg frab 1 1 it afc 1 on of August, 1934, By way of brief explanation, howevor, the 
Country Homo for Convalescent Crippled Children Is an institution affiliated with 
the University of Chicago and located In tho country somo forty mlloa woat of tho 
city of Chicago, Itg purpose Is the provision or convalescent care for children 
referred from various hospitals In Chicago, but particularly from tho orthopedic 
hospital In the University Clinics. Almost all canes admitted to the Homo In- 
volve some form of disturbance of the skeletal structure of tho body, and facili- 
ties for as many a a one hundred children, Including bed, semi -ambulatory, and am- 
bulatory patients, axo found In the Homo. 

Since convalescence in orthopedic cases frequently covers an oxtanded period 
or tiinfl, and since the typical age range included in the group of patients la from 
four to fourteen years, educational as well aa medical core la providod, Ab part 
of a research program In connection with the educational departisent of the Conntjy 
Home, this Investigation of some of tho problems of rhythm wae instituted. 

DESCRIPTION OF THE TEbTU 

The two chief questions for which answers wore sought in this study wore; 
first, is rhythmlzatlon an ability which can be increonad by training; and, aocondi 
la there a relationship botweon rhythmic ability and general motor ability. 

In order to attack either of tho so problems, It became necessary to dOYclop a 
rhythm test or tests which would bo suitable for uso in the Country Homo situation 
and which would meet the demands of scientific standards ao to reliability, Simi- 
larly, in order to attempt, to find an answer to the second question, a out table 
motor coordination teat needed to bo do to rained upon. 

On the assumption that a test of ability to ro produce rhythm patterns would ho 
a teat of ability to rhythmlze, considerable preliminary work was devoted to the 
construction of auch a test, First efforts made use of a revolving disc operated 
by a phonograph motor. On the disc wore placed contacts ao arranged that the fol- 
lowing rhythm pattern waa produced by atrokoa of a magnotlc tuumnor, to which the 
dine was wired; 

* Loretta llawl UlUof, "Eduontlon&l work Tor orthopedic ahlldren," OoQn pa tlonal thera py 
AW A ra hftb 1 1 1 tq t io n ■ vgl T 1% Ko « 4 ( August, 1994, pp, 2 29-292. 

im 
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Tap, top, tap, pause, tap',, pause, 

Tap, tap, tap, pause, tap, pause, etc, 

Includad In the circuit was an especially devised tapping hoard and a Kymograph 
on which could he automatically recorded. In ink, both the rliythm pattern set by 
the hairnor and the response tapped on the keys of the tapping board. The kymo- 
graph was ©quipped with a t hue-line pen. 

The tapping board devised for this preliminary study was made up of a sat of 
a lx keys arranged In a circle having a diameter of oiglit inches. The keya were 
placed equidistant from ona another and their positions were fixed. Slight pres- 
sure on any one of the keys depressed It sufficiently to make contact with a 
brass plats, closing an electric circuit. This closure operated an elootrlc 
marker, and this, In turn, produced sideward movement of the kymograph pen. Paper 
passing under the kymograph pens received this automatic record of performance on 
the tapping toot. This tapping mechanism was utilized both for a rosponao key in 
the rhythm tost and as a special motor coordination teat. 


Using a group of 20 of the older children available at the time, a preliminary 
study waa made through which techniques were determined upon for both the rhythm 
and the motor coordination teats to be used In the main study. Following this 
preliminary study, improved equipment was secured. 

A new disc waa constructed, on vtfiich were set contacts 00 arranged that the 
following four different rhythm patterns, of graduated difficulty, could be 
sounded by the mantle hammer: 


Pattern I 

Tap 

Pattern II 

Tapj 

Pattern III 

Tap, 


Tap 

Pattern IV 

Tap 


Tap 


pause, tap, pause, tap, pause, etc. 

tap, tap, pause, tap, tap, tap, pnuse, etc. 

tap, tap, pfluae, tap, pause, 

tap, tap, pause, tap, pause, etc. 

tap, pan 30 , tap, tap, tap, pause, pause, 

tap, pause, tap, tap, tap, pause, pause, etc. 


In place of the phonograph motor, an electric motor with a rheostat was attached 
to the disc, insuring constant speed In the rhythm pattern. A switch was attached 
so that the hammer could be turned on and off at will. 


A new tapping mechanism also was constructed, similar to tho original one but 
larger in diameter (11 11 In piaco of 8 JI ) , In ordor to utilize larger arm movement 
for the motor coordination teat. 


Rhythm tests .— The following technique was adopted for the rhythm tests. An 
explanation was given of the object of the teat; the hammer was sounded and the 
key most convonlent to the child (depending upon hand-preference and upon type of 
physical handicap) was tapped by way of demonstration; finally, the child was 
asked to tap on the key in uniaon with the sound. Two successive trials (made up 
of a sorloa of rope tit Iona of tho pattern specific in number for each of tho four 
rhythm patterns) were glvon, followed by on explanation that In the next trial tho 
child should again "do his best to tap right with tho sound/ 1 but that "after Q 
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while'' (actually at the end of a series of equal length with oach of tho flrat 
two trials) tlie sound would he turnod ofi and he should ‘ r koop right on tapping 
In the 3 aine way 11 until told to atop. This last series was equal in length to 
each of the first throe . Thus, four trials of equal longth wore given, the flrat 
three loqulring performance in. unison with tho sound of the hammer^, mid tho last 
requiring reproduction of the rhythm pattern without the sound stimulus, 

Each of the lour patterns was presented In this way, and trials were takan on 
all j unless it was found that a child was unable to follow tho pattern during the 
entire first trial. In that case no further trials wore undertaken. 

Pattern IV waa found to be too difficult to be useful with so young a group 
of children. Pattern III was also too difficult lor west o£ tho younger children, 
although satisfactory for the older onaa. Pattern II, however, was suitable 
throughout tha entire ago scale, although perhaps a little too easy at tho upper 
aga levels, Unless otherwise Indicated, therefore, referenco hereof tor to tho 
rhythm test is reference to performance on Pattern II of tha rhythm teats , 

In scoring the rhythm teats r tho first two performances of tho pattern wore 
considered to be preliminary and were not scored, in tho ensa of Pattern II, tho 
acore waa then baaed upon twelve re pa tit Iona of the pattern, which produced 30 
intervals betweon taps, Each interval was measured and counted correct if within 
a tolerance of 10ft plus or minus; otherwise, incorrect, A possible score of 30 
could thus be achieved on Pattern II. 

The score for each trial was translated into terms of percentage accuracy, it 
waa found, upon retesting, that the highest raliablilty wns aecurod by using ra 
the final scorB an average of the scores on tho four trials, Tho tost was there- 
fore so scored. 

Motor, .coordination teatjg .— Two types of performance wore secured with the uae 
of the tapping me chani sm as a jnotor coordination teat. The flrat involved speed 
of tapping back and forth on two adjacent keys, Explanation and demonstration 
indicated the object of the teat, which wan to tap buck and forth on fclio two keys 
Rfl rapidly eb possible during a period of eleven seconds. Two succosnlve trials 
wore given, and each was scored In terns of total number of laps recordod on the 
kymograph paper during the eleven-aocond Interval. The exact time -interval wan 
Indicated on tho kymograph paper by tha time-line pon. Por tlie final score on 
this two-key tapping teat, tho acoros on the two trials woro avoraged, 

The second tapping tost required tapping for speed on all six keys In consecu- 
tive order, and again two trLala were given. This test involved mu arm move- 
ment, while the twe-key tost required movement only of tho hand and forearm. The 
same time -interval and tha same scoring method were used for this six-key os for 
tho two-key tapping teat just described. 

Since these two testa showed almoat equal reliability, and because tho nix-key 
teat was thought to involve more complex motor coordination them the two-koy boat, 
the former waa used for an comparative purpose a. Hero nf ter, therefore, tho aix- 
key tapping teat 19 referred to whouovor roforenco la made tu tho motor 
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coordination toot, 

n^r reco rds n ocured. — With the use of a hand -dynamometer, records of strength 
of grip wore taken, In addition, chronological age, at tho time of first testing, 
and intolil gcncQ quotients were determined, 

RELIABILITY OF THE TEST a AND TllElH nmRREUTIOWSUIP 

To 3 ta were administered, according to the techniques described, to a group of 
47 children, all ambulatory case9, ranging In age from 57 to 187 months. This 
ago range makes an unsatisfactory setting for this typo of experimental study, 
but the Investigation necessarily had to bo carried on in the situation which pre- 
vails at the Country Home 

Figures 1, 2, and 6 are distribution curvos of the scores on the initial teste 
of rhythm, motor coordination, and strength, respectively, and Indicate that all 
throe teats do dlff erantlato botweon Individuals, 



on rhythm teat. scoreo on motor coordination teat, 


In order to establish tho reliability 
of tho tests p rotosta wore administered 
within two weeks time. Table I gives the 
reliability coeff iclents, with their prob- 
able arror values, shaving high relia- 
bility in all casoe. 

In order to determine the relationship 
betwean these several tests and also their 
respective relationships with chronologi- 
cal age and intslllEence quotient, inter- 
correlations were calculated and are shown 
In Table II, 

As was to he expected, a high positive 



Scorpy 

Fig\ire 3, Distribution of 
scores on strength teat. 
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TADLfcS I 

RELIABILITY COEFFICIENTS 


Teat r 


Rhythm.* , 91+.02 

Motor coordination 91+. 03 

Strength of grip 96+.000 


correlation, many times larger than ita probable error. Is round bo two on strength 
and chronological age (.631,03); an equally high positive correlation between mo- 
tor coordination and chronological age ( ,82*. 03); and although not quite so high, 
also a significant positive correlation between rhythm and chronological ago {.01 
±*06). 


TABLE II 


imraCOBRELATIONS OF TESTS 





Strength 


IQ 

Rhythm 

_ 

.70+.06 

.62+. 06 

,ei± f Od 

,o2±ao 

Motor Coordination 

,70t . 05 

- 

.75+. 04 

.83+. 03 

,191.09 

Strength 

, £52+ ,06 

.75+ . 04 

- 

.83+, 03 

- 

Chronological Age 

( C1+ ,06 

.021.03 

.a3+.03 

- 

Oo'+.iO 

IQ 

.02+. 10 

.191,09 

- 

-.0U±, 10 

- 


Since there was evidence to indicate some decrease in IQ with increase In age 
In the group used as subjects ior this stuay, tho correlation between chronologi- 
cal age and IQ was calculated and proved to be a small negatlvo quantity V-.OG 
+ .10 ) , not significant when compared with Ita probable error. 

In order to eliminate this influence of age ana determine the true relationship 
between the several factors under consideration in this study, partial correla- 
tions word calculated, holding ago constant, with results as shown ln Table III. 

TABLE III 


im’LRCORRELATIONS HOLD It 10 AGE CONST At 7T 



Rhythm 

Motor Coordination 

Strength 

IQ 

Rhythm 

_ 

.44+.O0 

. 2G+ 1 09 

i — 

.07+, 09 

Kotor Coordination | 

.4*41.00 | 

- 

1 ,22+. 09 

,43+. Ob 

Strength 

.26+. 09 1 

.22+. 09 

- 

- 

IQ 

,07+. 09 1 

,42+. 00 

- 

- 


With the age factor eliminated, It will bo scon th.it llic correlation between 
strength and rhythm and bo two on strength and motor coord i rial ion drop to fi euros 
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that are not Glen if leant whan compared with tliolr probable error a . Tho rolntlon- 
eiup bo tween motor coordination and rhythm, how over, remains aufficlontly high to 
bo significant l .44*. 00), while that between motor coordination and Intelligence 
lharoases sufficiently, to become significant l.40±.O0). 

It would eeem from these figures, therefore, that rliytlun las hero tested) and 
intelligence las reflected in the Intelligence quotient scores) cm two components 
In motor coordination las tested by tlio aix-key tapping test). 

EFFECT OF TKAINIMG ON RHITHIIZATION 

Comparison of tho results of tlio Initial test of rhythm with those of the re- 
tost indicates the presence of a large learning elemont due to the practice effect 
of tho test, itself, (Gee Figs, 4 and- 5 and Table V.) 

In order to study bno effect of genera] rhythmic training on rUythmizatlon qg 
tested, two groups of thirteen subjects each, matched ag nearly as possible for 
chronological age, IQ, and rhythm izat ion us indicated on tho Inltlnl rhytiim tost, 
ware selected for experimental purposes, One of each matched pair was placed in 
an experimental group and the other of each matched pair in a control group. 

Those two groups will hereafter be referred to as Experiment a" 1 Group A and Control 

Group A 1 , 

Doth the experimental and the control croups were thon enlarged by adding a 
few unmatched subjects to each group. The enlarged experimental group, hereafter 
ref -erred to as Experimental Group LI, thus Includes the thirteen matched Individ- 
uals plus five unmatched subjects [ total of eighteen subjects), whlla the on larged 
control group, hereafter referred to as Control Group U f , includes the thirteen 
matched Individuals plus four unmatched subjects (total of seventeen subjects), 

During a period of approx lmatoly two months following the rot oat lug, no use, 
whatever, was rcaclo of the tapping mechanism. Throughout this period, the expori- 
marital subjects (total group of eighteen children) were given a regular program 
of rhythmic activities, clasuas meeting two or three times each week until a total 
of olghtoen class periods had been completed. During this time, the control sub- 
jects were left to tho usual routine of the Home, taking no part In the rhythm- 
acfclvltlefl program. 

Tho writer, who has had physical education teaching experience, conducted the 
rhythm classes, with the assistance of a pianist, Phonograph music supplemented 
that of the piano on some occasions. 

The following activities were included in the rhytluu program: tapping, with 
sticks, rhythm patterns in time with music of both 3/4 and 3/4 time; tapping sticks 
In unison with rliythm patterns set by the instructor on a tom-tom, the patterning 
in this situation produced by differences in accent rathor than differences lh 
timing; the oame typos of tapping of rliythm patterna uaing tho foot, In place of 
sticks bole In the hands; beating time with various typos of music, using a stick 
ea a baton; a c ample to rhythm band; inarching with and without music; folk dancing; 
and top dancing. 
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Largo body activities were, impossible for lour of tho children in thn expert" 
mental groups, because of fchair physical disabilities, Those Individual:; used 
riiytlun band Instruments sticks, drums, end bells) to koep tlrra with whatever 
music me uaed, throughout the practice periods, Tholr training mz s thun or a 
more specific nature than was that or tho romnlndor of tliu croup. 

The order or progression In the rhythmic activities wsu? from small to largo 
muscle-groups, with emphasi9 on large body octlvitlea toward the §nd of tho train- 
ing period, although the rhythm band was kept In use throughout, ua It uet with 
eucli enthusiasm on the part of the children. The dancing was necos warily United 
In scope, since In many cases the physical disability affects Uio lowor extremi- 
ties. With the exception ol the children already rrmtionod, however, who were 
unable to take part at all, most of the youngsters mdo n genuine effort to koop 
up with the steps of the dance or march even though It was nocosnnry to uno 
eomo Ingenuity whore a knee, for example, was restricted by a cant. 

At the completion of the training pro^am, a final teat of rhythm was adminis- 
tered, according to tlio described technique, and comparisons made between the ex- 
irlnBntal and control groups, 


TABLE IV 


COMPARISON OP EXPERIMENTAL AMD CONTROL 0R00FS IN SIZE, 
INTELLIGENCE, AQE , AND STRENGTH 



1 Number 

IQ 

Age In Months 

1 strongc/HGrip) 

Subjects 


Ave , 

Range 

Avo. 



Range 

Experimental Group A (Matched) 

13 

Q0 

64-111 

100 

72-143 

14,4 

7.0-22,0 

Control Group A‘ (Hatched) 
Experimental Group B (Matched 

13 

89 

75-104 

1H 

U6-13G 

15.0 

i 

11 .0-20 ,5 

plus unmatched) 

Control Group D’ (Matched plus 

IB 

89 

64-111 

103 

57-143 

12,7 

4.0-22.0 

unmatched) 

17 

00 

66-104 

no 

60-136 

15,0 

11.0-20,6 


Table IV gives comparisons of tho exi»rlmontal and control groups qb to size, 
intelligence quotient, ago, and strength. It will bo noted that tho control 
groups show slightly higher average ago and avorago otrnngtli acoreo than do l he' 
experimental groups. Tho difference between Experimental Group D and Control 
Group S' is greater than that botweon Experimental Group A and Control Group A', 
due, no doubt, to the fact that several of tho unmatched experimental nub loots 
were In tho youngest age classification. 

Figures 4 and 5 show graphically the mean rliythm scores of tho four croups on 
the Initial test, the retest, and tho final test, Soveral Important tondoncloa 
ore evident from observation of tho so figurua, 

In Doth cases, the control group ahovfB a higher ncoro on 111 a Initial tost than 
doos the experimental group, This is to bo expected, nlnca tho avorago ago of tho 
control groups la higher than that of the comparable exporlinrmUl groups, and -i 
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Initial Re ■ Knot 

(ejf test test 


Figure 4. Mean scores on 
rhythm fcasfc for Experimental 
Group A and Control Group A 



initial Re- final 

tejt test test 

Figure 5. Mean acorse on 
rhythm test tor Experimental 
Qroup B npd Control Group B 1 


high relationship between rhythm and age has been shown to obtain. 

A&aln, it villi be noted that lor all groups improvement Is shown on the re- 
test, indicating the presence of practice effects in the performance of the teate. 

Finally, the control groups are shown to have dropped back on the final test 
to approximately the level of their initial performance, whereas the experimental 
groups show Improvement on the final test above that indicated on the retest. 

table: v 

MEAN RHYTHM SCORES ON SUCCESSIVE TESTS 


Subject OroupB 

Initial 

Test 

Retest 

Uftor 2 weeks) 

Final Teat 
t After 2-fc months) 

Experimental Group A ^Matched) 

53.7 

60.1 

69.5 

Control Croup A' ^Matched) 

61.5 

67.1 

62.9 

Experimental croup B 




iMa tolled plua unmatched) 

5a. o 

59.1 

65,0 

Experimental Group B 1 




{ Matched plua unmatched) 

67.4 

64,6 

60. B 


Analysis of Rhythm test ecpr eg . --Table V gives the successive means upon which 
the curves of Figures 4 and 5 are based, Table VI shows comparisons of these 
means In terms of percentage change, Table VII gives the differences between the 
moans of the Initial and the final tests, with their probable error values, 

since the groups aro so small p the probable errors of the differences oi the 
moans are very largo bo that these differences do not satisfy the requirements 
for statistical significance, It is noteworthy, however, iaee Table VII) that 
for Experimental Group A the difference of the means la moro than twice as large 
as its probable error, and for Experimental Group g the difference of the meane Id 
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TABLE VI 


COMPARISON OP MEAN RHYT1H SCORES ON SUCCESSIVE TESTS IN TERMS 
OF PERCENTAGE CHANGE 


Subjects 

Hete9t Comparsd 
With First Tost 
{14-day interval) 

Final Tost Com- 
pared with Rotost 
(60-day Interval) 

Final Tost Compared 
with First Teat 

1 [75-dav interval) 

Experimental Group A 

12.6jb gain 

5.1% gain 

10.4% gain 

(.Matched) 

Control Group A* 

(Matched ) 

9.1% gain 

6.2% loss 

2.3% gain 

Experimental Group B 
(Matched plus unmatched) 

13,6% gain 

11,3% gain 

20,5% gain 

Control Group B’ 

(Matched plus unmatched) 

12.5% gain 

7.4% loss 

4,2% gain 


slightly more than three tlmea its probable error, while for both control groups 
the probable error of the difference or the meana ia larger than tho difference, 
itself. 


TABLE VII 

DIFFERENCES OF THE MEAN9 OF INITIAL AND FINAL RHYTHM TEST’S, 
EXPERIMENfAL AND CONTROL GROUPS 


Subject Group H ~ M 1 

Experimental aroup A (Matched) 10.G + 4.54 

Control aroup A' (Matched) 1,4 + 4.01 

Experimental Group B (Matched plus unmatched) 13,0 + 4.3B 

Control Group B’ (Matched plus unmatched) 2,4 + 4.20 


Tile difference In parfommce of the experimental and the control groups on 
the rhythm teat is also noteworthy when shown, aa in Table VI, In tormn of per- 
centage change from test to test. All four groups improved tholr moan acoroo on 
the retest, above those made on the initial tost , however, due to tho fact tiiat 
the experimental groups continued their Improvement on tho final test while the 
control groups lost on the final test a good deal of the gain they had made on the 
reteat, the percentags differences between the initial toot and tho final tost are 
the following: 10,4 per cent gain for Experimental Group A as compared with 2,3 
per cent gain for Control Group A 1 ; 26.5 per cont gain for Experimental Group D 
as compared v^lth 4.2 per cant gain lor Control aroup H' . 

Finally, it seems wall to show comparisons of Individual records of the sub- 
ject a making up tho several group 5 - Figures G and 7 show tho score n mndo on suc- 
cessive tests by the matched inirs, while Flguros G and 9 glvt* the Individual 
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Figure G, Hatched pairs of girls compared tor rhythm 
scores on Initial tost, retest , and f Inal tent. 



Figure 7, Hatched pairs of boys compared for rhythm scores on 
initial test, retost, and final test. 

records of the unmatched subjects , 

Examination of Figures 6 and 7 shows that the advantage la with the experi- 
mental, or trained > member of the matched pair In ten cases; with the control, or 
untrained, member of the matched pair In two cases; while ono pair shows no ad- 
vantage for either member. 

For the unmatched subjects iFlg*iree d mid 9>, It will be seen that all five 
members of tha experimental group show an upward trend from tho retost to tho fi- 
nal test, while only one of the four uranotchod subjocto in the control group shows 
thla trend, 
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Figure 8. Unmat chod experimental subjocta - 
rhythm scores on Initial to fit, re teat , and final teat. 


Upon the consistency or the evi- 
dence, then, evan though the groups 
are small and statistical reliabil- 
ity is nob established, la based 
the proposition that rhythm, -ib 
tested In this investigation, la 
Improved by general training in 
rhythmic activities, 

Individual difference in rhyth- 
ml zat Ion .^-That there are individ- 
ual differences in rhythmic ability 
Is indicated in the distribution 1 2 3/2 3(2 312 3 

. . . , „ yucct'jjt vt> huh 

curve of the Initial rhythm a ores Figure 9, Unmatched control subjects - 

(Figure 1). rhythm scores on initial teat, retest, and 

final tent, 

Comparison of Figures 1, 2 , and 

3 reveals differences in the forma of the throe curves depicting rhythm, motor 
co ordination, and strength of grip acoros, roapoctivoiy, with tho rtiythm curve 
skewed to the left, tho motor coordination curve fairly normal mid tho strength 
curve skewed to tho right. Distribution of the chronological ago ncoron (sgo 
F igure 10) produces a curve moro similar to that of tlio motor coordination ncoroo 
than to either of the other two curves, 

Thus, while rhythmlzatlon hao boon afrovm to be related to ago, tho dlffnrouco 
between the shape of the distribution curve of initial rhythm scoron and thaL of 
chronological age scores indicates the presence of other differentiation between 
individuals than that based upon age, 

Consideration of a few Individual records □ubstaiitlntoo thin conclusion. Two 
interesting cages among the younger children uro Subjects K17 ancl Kin, whoso 
Qcorog are shown in Figure □. 
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Subject £17 la tbs youngest subject 
usod In the study (57 months, or loss than 
five years of ago), yet her scores on tho 
rhythm toata are comparable to those of 
several children a yoar or more older than 
she. She viaa even able to follow the more 
difficult Pattern III, which proved to be 
too complex for most of the yoiuiger chil- 
dren. her behavior in the experimental 
situation was erratic, however, Much 
coaxing waa necessary to persuade her to 
attempt the tost at all, find even when 
Bha was giving a most creditable perform- 
ance she was llkoly to stop and insist 
that "It's too hard.* 1 Equally distress- 
ing was her tendency to alternate horde 
In the course of a trial (sho seamed to 
have no established hand preference), and 
finally she discovered considerable amusement In performing the rliytlim pattern, 
without a break In rhythm, on adjacent keys rather than on the a Erne key. These 
antics lnterfored with the smoothness of her performance and reduced her scores, 
a Inca accuracy wag an Important element in scoring the testa, but they also showed 
the extent of her talent for rhythmlzlng, Many of the children could not have 
maintained the patterning at all, had they alternated hands or changed k6ya as did 
this child. 

The performance of Subject E10 on the rhythm test (see Figure 0) can he seen 
to compare favorably with all except the two most skillful of the subjects used 
in the training study, yet her age was only 74 months, or a little over six years, 
Her activity in the rhythm class was outstanding among the younger children , and 
her talent In this field had been noted by her kindergarten teacher, 

Subject £14 Is an example of unusually poor performance. This child, also a 
girl, w&s years of age at the time of the initial tost, and has an IQ of ICC, 
Which is in the upper bracket for this group of children; yet her rhythmic ability, 
although she made great improvement or both the re teat and the final toot, la on 
a leval with that of the youngest of the children. 

OX particular lntoreat from the medical standpoint ia the performance of the 
two spastic subject a In the group. One of these was Included in the matched 
pairs, as her disability ia of a minor nature. Her record on the rhythm tost la 
shown In Flyura G, where alia La the expev Lwawtal subject of Pair 4. It *111 be 
seen that her performance on the re tost was not so good as that on the Initial 
test, but her final performance, after training, showed definite improvement above 
her initial performance . 

Subject £16 la a serious case of spastic paraplegia and it waa not expected 
that ehe could perform adequately on this teat. Her record, aa shown In Figure 6, 
la on a level with thot of Subjects £15 and hJ17, who are several years younger 
than oho (her ago waa 1£4 months, or over 10 years, at the time of the Initial 



ologlcal ago scores of initial group 
of 47 children 
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test). The significant thing in her cdae, however, la the fact that oho mndo 
some improvement on the reteat f and great improvement on the final teot, alter 
the training classes In which her activity waa confined to uoe of the rhytlim bond 
Ine trumenta. 

The Improvement made by these two spastic subjects reinforces the theory that 
training in rhythmic muscular activity la useful for this disability. 

Other Interesting cases might be cited, but these suffice to show that, even 
at early age levels, differences In Initial ability to rhytlimize wore found, as 
were also differences in response to training* 

CONCLUSIONS 

With certain qualification pointed out in tho body of tills paper, the follow- 
ing conclusions Beam Justified on the basis of the findings of this study. 

1. There are individual differences in ability to rbythmlza. 

g. Rhythmizatlon and intelligence ore both related to motor coordination. 

3. Rhythmizatlon Is subjsct to improvement through both specific and general 
training, no matter what the Initial level of ability may bo, 

REGOHHKNDAT IONS 

In tho light of the findings or this study. It would seem that the inclusion 
of training in rhythmic activities could be an Important addition to the educa- 
tional activities of an institution such as tho one in which this investigation 
was carried out. 

Most of the Children in tlila group will have many difficulties to face in tholr 
efforts to adjust themselves to the physical and social environment In which thoy 
must move after leaving the comparative shelter of the Convalescent homo. To tho 
extent, therefore, to which their motor coordinations can be Improved, nnd their 
motor activities extended - to that extent will they be leao odd In tholr home 
environment, and therefore le09 likely to become maladjusted there, 

If ability to rhythmlzo is subject to improvement through training, and if 
rhythmlzatlon is a component in motor coordination, thon much may bo [mid in favor 
of a carefully planned program of activities beginning at the earliest possible 
age level, among physically normal as well as among pJiysicnlly handicapped chil- 
dren. 

Too much of the physical activity of young; children la left to incidental train- 
ing, on the supposition that children will "naturally" run and skip and play and 
dance. Later, when high school boys and girls do nono of theBo things, but, in- 
stead, are awkward and sol f-cons clous In tholr motor coord motions, wo glibly ns*r 
sign their difficulties to heredity, or, porhapa, to a temperamental ldlosyncraay, 
when, aa a matter of fact, tho temperamental tralto might no aanlly bo assigned 
to the motor difficulty se tho motor difficulty to the temperament. 
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For Uio crlpplad child, a program or rhythmic activltlos, more or leas similar 
to tho ano used during fc ho training period or thla study, would Iiqvg a number of 
useful by-products in addition to tho pon oral objectives of Improved motor coor- 
dination and enlarged sphere or motor activity. 

Increased soir-confidgnco a4id decreased self-consclouanesa with l'egard to the 
physical disability might well be Llio out coma for the little girl who finds she 
can dance a folfc-dance, and the larger girl who learns a simple tap-dance when 
always hofore she has boon told that " she couldn't expect to he able to oanco." 

Inherent in music Is inevitably foctered by tho actlvltlea included In this 
type of prog™. Iluch of the firgt enthusiasm will favor the popular type of 
"swing 1 ' music, but permanent in tore at of a broader nature could well bo developed 
from this nucleus, 

Finally, the surprising linprovoment shown by the spastic subjects, particularly 
the more severe of the bwo cases, sug^asta that those acbivlttoa mlsht bo eui lm- 
portrait addition to the physiotherapy program for spastic cases. 



CHANGES IN BODY PROPORTIONS CUBING INFANCY AMD THE 
PRESCHOOL m\ AS: I. T Hfcj TWOMCIC IND£X 

HOWARD V g MEREDITH AND VIRGINIA B, KNOTT 1 

It is the purpose of this paper to report an investigation on tha develop- 
mental course of the thoracic Index during thq postnatal period from three months 
to six years of ago. The investigation inclucios 11) a review of previous 
search related to the problem, (2) an analysis of thoracic Index diatrilmtl.Mifi 
for sncceqslve quarterly or semiannual ago Intervals, 13) an examination nr i.ho 
relation between the trend for thoracic Index and tlio growth patterns for Uio 
component g of the index, and (4) some comparative) findings Tor thoracic Intlox and 
lor the reciprocal form of this index. 

According to a statement by Davenport 17, p, 3), Foumventin wan probably tlio 
first to use the term "thoracic Index." Foumnitln r J n 1G74, defined the tom as 
the percentage relation of the maximum transverse cheat dlamotor to tlio maximum 
aritero-posterlor chest diameter* It is In this form - as the breadth of the tho- 
rax In percentage of the depth of the thorax - that tlio thoracic or chosfc Index 
has boon employed in studies on human enbryoa and febuoos by Hullor 115) and by 
Schultz 119), and in studies oh children of School age by Arglmoleo and Du 
Cournoau do Cnmtz 11) and by Davenport (7). Likewise In the proaont study, tlio 
term th oracle index will b& used to symbolise the formula; 

Tranavorae Diameter or Thorax x 10 Q 
Antero-Poatarlor Diameter of Thorax 

LITERATURE 

Changes In the breadth-depth relationship of the external thorax during tho 
prenatal and neonatal periods have been studlod by Hodea U6), by Schultz UD), 
and by Scainmon and Rucker IJ7). 

Nodes ilG) obtained thoracic measurements on four embryos and ftovon futuprjn. 

The transvorse diameter was 'iicnnurod at tlio widest point of tho thorax and tho 
antero-posterlor dlamotor at ihe levol of the xiphoid articulation In the mid- 
sagittal plane, The ratio of the latlor measurement to tho former was enlcuiatoil 
lor each of the eleven specimens, In reciprocal form, thn manning indices for 
the four embryos were 55.1 at approximately four wades, 6G.U at five and one-half 
weeks, 77,9 at seven weeks , and 105,2 at ten woolcs. Coup, ir a tile con lor tho 
one specimen re profiting the beginning of tlio fetal period ibwolvo weeks) and 
for one specimen represent Inc the end of tlio fetal period \ton lunar months j were 
109.9 and 113. 6 , respect ivoly, nodes* rimllng that the cl tor ox tiC tho young om 
bryo is exceptionally narrow relative to its depth h:in bfum fra'iumitly corunentoii 
upon as harmonizing with tho fact that the ho art of Lin* embryo Is rel.it Ivolv largo 
ami }un a great iiNtoru - 1 calorior dlainotor wl.llo iho LhnrucJi* ‘juU^lon is mi,i- 
tlvoly roUirdml In dovol orient. 

1 From I own Clillil v/<j ll ano llnuiuvroU Suit inn, ' tutu 'In Lvnr'i iry nf Ilavii, Io»ii 'Miy. I.iufi, 
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Schultz (19) studied a series of 623 human fetuses ranging In age from nine to 
forty menstrual weeks, The transverse and sagittal diameters of the thorax were 
maosurod at the level of the Junction of the fourth pair of riba with the sternum. 
In general, the thoracic index was found to increase ’’from an average of 104,6 
at 9 weeks of fetal life to 116,4 at 12 weeks” and to remain at approximately the 
eama f lguro from twelve wesks to the end of the fetal period, It will be noted 
that Schultz confirms the finding of nodes that the breadth of the thorax equals 
about 1*05 times the depth of the thorax In the first half of the third prenatal 
month. 

Gcamon and Rucker U7) made a study of the changes in cheat form between the 
close of tno fetal period t*nd the twelfth day of postnatal life. Their basic 
data consisted of transverse and an tsro -posterior measurements of the thorax taken 
both at the nipple level and at the level of the tenth ribs. Two series of sub- 
ject fl wore used. The ono aeries was fifty "late fetuses and full term at ill-born 
children" measured by Dr, L. A, Calkins, while the other was twenty -three living 
infants measured by the authors at the Minneapolis General Hospital, The latter 
series was measured fifteen minutes following birth, twelve hours later , on the 
third postnatal day, and tin part) on the fifth, seventh, tenth , and twelfth days 
alter birth. Reduction of Uib data to Index terms was accomplished "by dividing 
the antero-posterior diameter of the chest by the transverse diameter and multi- 
plying the quotient by 100," (17, p. 559) At the nipple level, mean indices 

were obtained of 86.0 for full-term fetuses, 106,0 for living Infants of fifteen 
minutes postnatal age, 102.0 for infants bom twelve hours, and 100.5 for Infanta 
of five and twelve postnatal doyo. Taking the reciprocal 2 of each of these num- 
bers (in order to derive lndlceB of the form in which the thoracic index has bean 
defined for purposes of the present investigation), the findings become 116*3, 

94. 3, 90.0, and 99,5, respectively. These findings indicate that the breadth of 
the thorax stands at about 116 per cent of thoracic depth at the close of intra- 
uterine life, that with th© establishment of respiration (it) becomes greater In 
depth than in breadth, and that though the thorax becomes relatively flatter be- 
tween the first and twelfth dayB of postnatal life Its breadth does not equal Its 
depth until soma time following ths twelfth day. scammon and Rucker cite evidence 
to show that these mod lfl cations In thoracic form are correlated with "the order 
and degree of expanalon of the different parts of the lungs." (17, p, 584) 

Synthesizing the foregoing research for the prenatal and neonatal periods, It 
may be stated: 

1, That the thoracic Index increases during the embryonic period from 

roughly 5b at four weeks, through 105 at nine or ten weeks, to 110 
or leas at twelve weeks 

2, That the thoracic index remains at about 110 throughout the entire 

fetal period (While the figure from S common and Rucker for the 
close of the fetal period is around 116, those authors note that If 
corrected for the differential influenco of injection of the fetuses 

2 Tlirouflh.ou.fc thla study, tho doa Irani polntn or ro/ithamatlcnl roolprooalu nro adjusted 
oo ng to glva raQipraq&l Indiana a paroentagB relation MmlDgouB to tho percentage rela- 
tion of tho o riflln&l Indio an. 
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on the two cheat dlmanalong tills .figure hoconoa somewhat hl^ier.) 

3. That the thoracic Index decreases from 110 to 94 during tho first 

fifteen minutes following birth 

4. That the depth of the thorax exceeds the thoracic breadth during the 

second month of prenatal life and during at least the flrct twelvo 
days of postnatal life 

The trend of change in the external contour of the thorax during Infancy and 
the preschool yeara has received but meagre study. Some findings are incorporated 
in publications by Scammon 110), llrdlitfka 19) f Cray and Ayres U3), Lucas and Pryor 
113) i and Welsman 121), 

Scomnon (10) reported on tha thoracic form in the first year of postnatal uro. 
His basic data were transverse and ante ro- posterior monsamment values obtained 
on GOO normal Infants, "25 of each box for each month," by nr. L, H. lUchdorf. 
Observations were made both at tho tenth rib lovsl and at the level of the nlpplen, 
The sexes wore not differentiated in analysis. At tho level of the nipple 3 , cheat 
depth In percontaga of cheat width was found to doscond from a mean of approxi- 
mately 90 per cent at one month to 76 per cont at one year. At tho levol of the 
tenth ribs the descent was Iron 90 per cent to 05 por cont. Converted to flfpiroD 
for efiast width in percent nge o£ chest depth, the findings at the nipple level 
indicate a thoracic index trend which rises from 111 por cent at one month artor 
birth to 120 per cent at ono year of age. Tills trond Implies that the moan 
breadth of the thorax exceeds tto mean thoracic depth at ono month of age and that 
the thorax becomes relatively broader during tho first year of postnatal life, 

HrdllSka [9), as a small fraction of an extensive study of white and colored 
asylum children of school age, obtained tho ratio of chosfc depth to chest width 
for about thirty white children aged five and six years and twenty col or art chil- 
dren aged three to six years. KenaureniGntB wore taken “at tlie height of the nip- 
ples' 1 with "a pair of accurate aluminum sliding compasses* (Urdlicka compaso). 

"In measuring, the branches of the compass were applied not simply to touch the 
skin but until they met with a marked resistance of tho body," (9, p. 4D) Taking 
the reciprocals of the ratios reported, the thoracic Index for the nub Joe to of 
three years is found to bo 126 por cent in tic cano oi a slnfrln colored rifilo and 
116 per cent for two colored females. Correnpondlng lndicoo at five yearn of ago 
era 133 for tliree colored irmlea, 131 for four colored fermion, 136 for two will to 
males, and 145 for two wlilto females, Finally, tiro moan flgnroc for thoracic in- 
dex at six years are 132 for five colorod males, 131 for two colored fermion, 13C 
for fifteen white males, and 137 for ton whito females. 

Gray and Ayres published the results from a major investigation on Gro wth 
in Private School Children In 1931, Thair monograph includes findings on chest 
form for children five and slxyearo of ago. Transvorno clioet diameter v.ns menu 
urod at the level of the nipples and antero-rostcrior chost diamotor at the some 
levol anteriorly and Just below tho inferior angles of tho scapulae posteriorly * 
Each dlairoter was takon with straight nm, sliding cull por a and recorded ns tlio 
median value during inlet hroftthlhg. Tho indox calculated was that of uiitnrn- 
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posterior dlojnotgr In percentage or transverse diameter. At five years of aga 
moan indices ware obtained of 73,0 for forty-one males and 73, a for twelve fe- 
males. The mean Indices for six years of age were 73.0 for eighty-six maleB and 
76.0 for forty -two females. Translated Into means for ch^at width in porcent&go 
of chest depth, tihoso figures show cheat width to approximate 136 per cent of 
chest dopfch at five years of age for both sexea. At six years of age the male 
width la 1.37 times depth and the female width 1,33 times depth. 

Woleman (21) studied the thoracic contour for roughly 3,000 Minneapolis chil- 
dren aged live and six years. “The children were stripped to tha waist, and the 
diameters of the chest were taken at tie nipple line with, an ordinary pelvimeter 
(curved calipers) with a scale graduated In centimeters/ 1 (31, p. 503) The meas- 
urements wore made at some thirty school a in different parts of the city. From 
each pair of obsarvationg, Wa Ionian calculated the ratio of the sagittal diameter 
of the thorax to the lateral thoracic dl&nveter. Analysis by one-year age distri- 
butions gave means at five years of 72.0 per cent for 266 males and 71.0 per cent 
for 230 females, and at six years of 70,7 per cent for 704 males and 71,7 per 
cent for 733 females. In reciprocal form the Be figures become 138,9 and 141,4 
lor males and, for female a, 140.8 end 139. B. 

Standards for thirteen external dimensions of the body and six anthropometric 
Indices, derived from measurements on about 6,000 "middle class, American -born, 
white" children between the ages of six months and sixteen years, were rec&ntly 
published by Lucas and Pryor (13) . These standards include means for tf anterc-poB- 
terlor thoracic diameter div ided by transverse thoracic diameter 1 ' at nine months 
01 age and at annual Intervals from one and one -half to five and one-half years 
of age. The children were measured at San Francisco during the years 1930 to 
1935, "Measurements of transverse cheat were taken from the front with gtraight- 
ann calipers at the nipple level, the Instrument being parallel to the floor/ 1 
(13, p. 535) Measurements of antero-posterlor diameter were made "with the 
spreading curved calipers at the Junction of the fourth rib with the sternum/ 
the Instrument being parallel to the floor, All measurement a were "done next to 
the akin" and all Teachings were "mde during the middle phase of quiet respira- 
tion/' The findings reported by these authors, together with the reciprocals of 
their moans, are shown in tha following tabulation: 


Mean 

Ago 

Mean 

Recip- 

Years 

Months 

Index 

rocal 


Males 



9 

60.5 

124,2. 

1 

G 

01.4 

122.9 

2 

6 

00.4 

124.4 

3 

6 

00.7 

3.23.9 

4 

0 

79.6 

125.6 

5 

6 

00.0 

125,0 


Females 



9 

64.1 

110.9 

1 

G 

83.1 

120.3 

2 

6 

01.2 

123.2 

3 

G 

01.2 

123.2 

4 

6 

78.1 

120,0 

5 

0 

70.3 

127.7 
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It will be noted that these Indices indicate a distinctly logoi' order of relative 
thoracic breadth than that found at comparable ogee by Scaamon, Hrdll6ka, Gray 
and Ayres, or Weisman* 

Burma rizlng the Investigations for the Infancy and preschool years, it may be 
stated: 


1. That the thoracic lhdex s tends at about 111 at one month of age 

(Bcammon) 

2. That the thoracic lhdex Increases rapidly between one month and one 

year of age. According to scamnon the Index approximates 126 by the 
end of the first postnatal year. According to Lucas and Pryor the 
Index for this age is about 124 for unles and lie for fanalea. 

3* That the trend of the thoracic index be twee h one and six years of ago 
la not established. The studies of Hrdllfcka, Gray and Ayres, and 
Wei smart Imply a rising trend with an Index for elx yeare of 135 to 
140. Lucas and Pryor, on the contrary, find no rise In the trend 
for males and a rise to a markedly lower level In the trend for fe- 
males. Their study shows the thoracic Index for the sixth year to 
stand at 126 for males and 120 for females, 

4. That there la need for additional and more exhaustive study or the 
developmental trend for the thoracic Index throughout the Infancy 
and preschool years 

Studies dealing with the form of the thorax In subjects beyond the age of six 
years have been reported by Davenport (7), Gray and Ayres (B), Hrdllcka (9, 10), 
Lucas and Pryor (13), Rodes (16), and Weisman (21, 22, 23, 24), Only tho salient 
findings from each of these studies will be reviewed, The mean indices given in 
the reports, where necessary , will be converted to transverse diameter of the tho- 
rax in percentage of antero-poetarlor diameter. With two exceptions, tho methods 
and material upon which each of tho reports is based have been described previ- 
ously. Tills information will not be repeated, 

Davenport (7) studied the trend of the thoracic Index during childhood and 
adolesce/i C 9 for two groups of subject a. One group wan from tho Orphan Asylum of 
Brooklyn and the other from the Lotclworth Village Development, a New York insti- 
tution for the feeble-minded. The lateral diameter of t to thorax was takon "hold- 
ing the anthropometer rod at the level of the nippleB in front, letting the urns 
of the rod fall across the widest part of the thorax In tho vicinity of tho 6th 
or 7th rib. M (7, p. 1-2) Ths sagittal diameter was measured perpendicularly to 
the long axis of the vertebral column at the level of the nipples - Bt might arm 
calipers being used with younger children and curved arme on tho uppor (section of 
the anthropomoter rod with older children. For the age interval from roughly alx 
to sixteen years, the mean thoracic Index was found to fluctuate betweon 132 and 
135 for Brooklyn Asylum female a, between 130 and 135 for Brooklyn Asylum nmloo, 
and between 127 and 130 for Letchworth Village males, DgbIcIoo thnoo grofio find- 
ings. Davenport presents moan curvos for American "Negro,," Nordic, and Mediterranean 
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children of the Letchworth Villose population; illustrates different types of In- 
dex curves for the Individual; and discus see the phylogony of man's thoracic In- 
dex. Unfortunatoly, no mention la made of tho number of observations employed 
in the study, and tabular presentation of the findings la entirely lacking. 

In contrast to Davenport's study, the study by Weisman (21) la shown to be 
based on an adequate sample of over 17,000 Minneapolis school children. For 
males, the moan thoracic Index is here fouixl to Increase slowly and steadily from 
139 at seven years of age to nearly 140 at seventeen years. For females, the in- 
crease during the florae age period le from 141 to 147. Coleman 122, 23, 24) sub- 
sequently analyzed portions of the data with a view to revealing a o cio-economlc 
and racial dlffsrencea for thoracic Index, He found (1) that children attending 
schools In tho best dlatrlotg of Minneapolis had less rounded, relatively broader 
chests than children attending schools In the poorest die trie ta # and (2) that 
Minneapolis school children of Scandinavian, 'lerman, Rues ion, and Jewish nation- 
ality groups u reB 0 mbled each other closely 1 in average contour of the chest. 

The Die on thoracic Indices obtained by llrdllfika (9) for white asylum males rlae 
from 139 at seven years to 147 at seventeen years. This trend closely follows 
the findings of Weisman for hla total mala sample. Corresponding uteana for white 
asylum females indicate a gradually increasing Index from 143 at seven years to 
146 at eleven years with marked fluctuations thereafter. On comparing mean in- 
dices and mean chest dimensions for white and colors d agyium children of like ago 
and Bex, Hrdll6ka found a “somewhat deeper character of the cheat In the negro 
children , * (0, p, 49) 

□rfly and Ayres (8) found a lose pronounced rise irt the mean curve of thoracic 
Index than that reported by Weisman and by Hrdlitfka. For males, their Index 
rises slowly from 130 at seven years to 141 at seventeen years, For females there 
Is an increase of only 1 per CBnt - from 133 at seven years to 134 at aeventeen 
years. 

The indices reported by Lucas and Pryor (13) differ markedly from those ob- 
tained Dy other Investigators In that they give a highly irregular trend from age 
to age,. The mean male index for the sixth year ig approximately 127. From the 
sixth to the thirteenth yepre the Index fluctuates between 127 and 133. At the 
fourteenth year it drops to 129, and ths following year rises to over 136. In 
the case of females the mean Index Increases somewhat erratically from I2d for 
the sixth year to 144 for the thirteenth year, falls to 126 for the following 
year, and then rises to 137 for the fifteenth year, 

Invest! gstions on the thoracic index in the adult have been made by Rodes (16) 
and Hrdlltfka UO). Rodea obtained mean Indices of 137 for fifty young white 
women and 141 for forty-eigit young colored women. He concluded that the thorax 
of colored women la relatively flatter than the thorax of white women. 

Hrdlifika UO) studied the cheat form for over four hundred “Old American" 
adults, mainly residents of Waohington, D, c. The transversa and sagittal meas- 
urements were recorded a& "the moan between inspiration and expiration" obtained 
with tho “broad-branched calipers' 1 at "the level of tho nipples in men and at the 
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corresponding one of the upper border of the fourth coetai cartilQEOS in tho 
women/’ P- 305) The mean finding for thoracic index wore 133 for 175 

women and 137 for 24Q men, Analyais of the sox difference yielded tho following; 
"In depth the female cheat stands to that of the male as 92,3 ito 100), In 
breadth as 99*4 (to 10 0), tt As tha stature relation between the two sexes Is as 
92,8 to 100 . ...it must be concluded that , . . . l^thero) is a relative narrovmogs of 
the cheat in the females." (10, p. 300) Finally, Hrdllfcka obtained average in- 
dices for hi a twenty- five youngest cases of each sex and hia twenty- five oldeat 
cases of each sbx. These were 135 and 120 for the women, 141 and 130 for the men, 
It was concluded; “Remarkable and unexpected differences In the chest appeal' 
when our data are analysed as to age. It not only be comas evident that tlio choat 
increases in size with age after Supposedly full growth has been reached, but 
also that it Increases unevenly. It grows during adult lira moderately in breadth, 
but more markedly in depth, particularly so In the malog, thus reversing tho con- 
ditions during childhood and adolescence. The chest In tho young ndulta Is flat- 
ter than in those after fifty, , lf * \IQ, p, 30(3) 

DATA 

The original data of tho present investigation consist of 2,037 puirsd moeoure^ 
ments for width and depth of the thorax on 557 males and 1,631 paired roc assure man t a 
for like ditnenglono of the thorax on 440 females, Thane data wore obtained from 
physical irttaguremont records made at tha University of Iowa infant laboratory, 
praochool laboratories, and elementary school, They reproapnt observations accu- 
mulated on Iowa City children during the years 1929 to 1936 by tlio anthropometric 
stuff of the Iov/a Child Welfare Hesnarcli station, 

Each record was taken from the files in aerial order unrt accepted for tabula- 
tion provided ll) that it fall between the age limits of oug and ono-Ualf months 
and gix years, two months, thirty days, 12) that It carrlod paired valuoo for 
transverse and antero-posterior diameters of Ida thorax taken at tho lovol of tho 
ansiform or xiphoid curtilage, end 13) that it was not marked a9 applying oithor 
to an individual of Negroid, Mongoloid, Jewish, or nouthwont European ntnek, or 
to on Individual considered to lie outcide the normal zono for physical build. 

Detailed information on country of birth of tho parents and craiMpnronto und 
on the occupation of the father was available for approximately 50 per cent c 
the subjects, Analysis of this material yielded the following fimljnro; 

1. Doth parents for approximately 92 por cent of tiw aubjocto woro born in 
tlie United States. 

2. For around 55 per cent of the subjects, tho parents and four • 1 '*^ parents 
wore all born in the United States, 

3. HmiGhly 31 per cont of the fathers were professional people an addi- 
tional 24 per cent wora bnainoes proprietors, mamgors, or salcmne". Four por 
cent only wore day laborers, aiul the remaining 41 por cent were about evanly di- 
vided between skilled trade einplovooo, clorkg and carrJora, and students. 
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Figure X. Thoracic Index Curves: drawn to Kean Values Given in Table 
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The sample as a whole may he summarily characterized an bo Ini; homogeneous with 
roarect to geographic location, consisting of American-born children of northwest 
European ancestry, and representing a population that is heavily weighted with 
the professional and managerial classes, 

As indicated in the Introduction of this paper, the thoracic indox Is: 

Transverse Diameter of Thorax x 1QO 
Antero-Posterior Dlnno tor of Thorax 

With reference to our original data, this formula wa3 npillod to trannvornn and 
anteroposterior measurements made at the level of fcho xiphisternal junction wit 
the large, straight arm, gliding calipers UMll&ca compass) , 

TfftU THORACIC INDKX 

Thoracic index values were computed from each pair of thoracic ue-'niui’cmontH. 
These derived values were then grouped into thirty-six distribution/;, ©ftfitcun 
for males and eighteen for femlea. In the case of each sox, eleven distributions 
covered the successive quartor-yonr Intervals from one month, fifteen days "So two 
years, ten months, fourteen days while the remaining coven cllstrll’iitiomj envorort 
the consecutive half-year Intervals from two yours, nino mouths to nix ycira, two 
months, thirty days. The results from cuialysia of Uiecu dlctrihut ioun arc given 
in Table 1. Figure 1 shows curves of thoracic index drawn lo tho noun mill con 
for males and females, Inspection of this table and graph yields ttio following 
findings: 

1. There is an Increase In mean thoracic Jndox for both sex*?.-? during the ago 
period from three months to five yearn. The incrouso is from 1111.4 to 130.0 for 
malea and from 117.7 to 136,4 for females. It follows, then, that the trnnnvorse 
diameter of the thorax is found to be relatively broador at five years of ago 
than at the age Of throe months by lrj.4 per cont and 3,0,7 per cont for mien and 
females, respectively, 

2. The increiiso in mean thoracic index la greater betvroon three months of ago 
and two years of sige than during any similar ago interval which follows . Helatlve 
to itn antevo-posterioi diameter, tho thorax of uialcui is U.3 por cent broader ut 
two years than at lllroo months and only f>.S lev cont broader at four yonrs 

at tv/o ye nr a. The c on' es ponding percentages for relative broadening In fonialoo 
are 11.3 and 5,6. Within this period of rapid increase, greater gain Is mrnlo be- 
tween three months and one yoar of ayro tlim an ring the second year. 

3. During the sixth year both males and iVinales show a minor decrease In mean 
thoracic Indox, The mean Indices obtained f'jr the cno of the sixth year are 13D.S 
for mules and 1^5,9 for fomaigs, 

4. IlEilei: exceed females in mean thcraclc indox UiiMUglPit t ho entire ai r n pe- 

riod rtndiad oxcupt at rrlx yiurj, From thren irucltf 6 d i*'ir yearc? '’I 1 age Lfio mule 
moans uiv* markedly hi dwr than tho fojiule ue it:, frum four to five uid "no-half 
years tho hi fforomies are i aviin' mead, i M i' nix V"-r > t. i lV-.ilh ■„ * m in 
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TABLE 1 

THORACIC INDEX: TRANSVERSE DIAMETER OF THORAX AT LEVEL 
OF XIPHOID CARTILAGE IN PERCENTAGE OF ANTERO- 
POSTERIOR DIAMETER OF THORAX AT SAJ-/E LEVEL* 


Ilean Ane 

Casoa 

Mean 

Stand- 
ard Erx'or 
of Mean 

Stand- 
ard De- 
viation 

Range 

| Year 

Month | 

Males 


3 

65 

121.4- 

1.15 

9.30 

106 to 145 


6 

109 

183.9 

.GO 

0.37 

100 to 145 


9 

136 

124. & 

.74 

0.59 

101 to 153 

1 

0 

152 

126.9 

.72 

8.02 

109 to 146 

1 

3 

141 

127 Z 

,80 

9.46 

103 to 154 

1 

0 

llfi 

130.5 

.74 

0.04 

110 to 149 

1 

9 

103 

130,7 

,02 

0.37 

111 to 153 

s 

0 

109 

129.7 

.03 

8.70 

114 to 150 

2 

3 

101 

130, a 

.62 

0.26 

113 to 155 

S 

0 

94 

131.3 

.90 

8.73 

115 to 163 

3 

9 

97 

133.0 

.07 

0.54 

114 to 160 

3 

0 

122 

133.3 

.72 

7.91 

114 to 151 

3 

6 

119 

135.4 

.67 

7.35 

113 to 153 

4 

0 

113 

135. a 

.77 

0.21 

115 to 154 

4 

0 

109 

135,7 

.79 

0.23 

113 to 159 

5 

0 

116 

136,0 

.02 

0.00 

112 to 160 

6 

6 

122 

136. 7 

.76 

0.25 

116 to 162 

6 

0 

111 

135.5 

.81 

0.59 

113 to 161 

Femalee 


3 

61 

117.7 

1.13 

0.10 

103 to 137 


6 

100 

121.7 

.76 

7.69 

104 to 137 


9 

117 

123,9 

.66 

7.14 

109 to 141 

1 

0 

119 

125,3 

.67 

7.34 

110 to 143 

1 

3 

100 

125.0 

.56 

5,07 

111 to 140 

1 

6 

98 

125.0 

.64 

6.30 

113 to 142 

1 

9 

67 

127.6 

,61 

7,60 

110 to 144 

2 

0 

74 

129.0 

. 70 

6,69 

111 to 143 

2 

3 

61 

129.0 

,82 

7,35 

111 to 147 

2 

0 

71 

129.4 

.76 

6.43 

114 to 145 

2 

9 

70 

130.1 

.87 

7.20 

111 to 146 

3 

0 

71 

130.7 

.91 

7.60 

113 to 147 

3 

6 

£3 

132.9 

.69 

6.17 

120 to 148 

4 

0 

87 

134,3 

,70 

7. 26 

11Q to 150 

4 

6 

97 

135.2 

.73 

7,10 

110 to 151 

5 

0 

109 

136.4 

.67 

6.97 

120 to 153 

5 

6 

104 

135.5 

.66 

6.75 

121 to 161 

6 

0 

9fl 

135.9 

.70 

6.09 

119 to IBB 


* The basic data are measurement values for Iowa City malea 
and Cemalea of northwest European, descent. 


3llghtly higher than the male mean, It is thus found that the male thorax la 
relatively broader than the female thorax below four years of ag e, but that aox 
differences become minimized from four to six years of age. 

5. Variability in thoracic Index, aa measured by the standard deviation, shows 
no consistent trend either toward Increase or decrease during the period from six 
months to six years. Though age differences are negligible, however, there Is a 
systematic Sgx difference such that the average of the standard dev lat long between 
six months and six yeorB la 0,4 for males and 7.0 for females, A zone of one 
standard deviation above and below the moans for two yoars of age would than in- 
clude all male indices from 131.3 to 139,1 and ell female lndicoo with tho limits 
of 122,0 to 136,0* 
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6. Thera Is almost complete overlapping of the distributions for a glvon sax 
at successive ages. This may be illustrated by comparative findings obtained on 
use of the extreme dlstributionB for males as point a of reference, it will bo 
noted that the range for males at three roonthB of age is from 1D6 to 145. The 
upper limit of this range is exceeded by only 4.6 per cent of the cases at two 
years and by only 12.6 per cent of the casas at six years. Conversely, tho range 
at the age of six years is from 113 to 161, No case fallB below the lower limit 
of this range at two years, and only 20 per cent of the cases at throe months 
have an index lower than 113. 

THt; CaiPONENTS OF THORACIC INDKX 

In the previous section It was shown that mean thoracic Index increases during 
the period extending from three months of age to at leaot five yoars of ago. This 
increasing Index was Interpreted as indicating that the transverse diameter of 
the thorax gradually becomes broader in relation to the sagittal diamoter. No 
attempt was made, however, to elucidate the growth patterns vdilch merge toglvo 
the rising index at their composite resultant. Obviously, the rising Index - and 
the relative thoracic broadening which It implies - may bo due U) to increase of 
Cheat width in the absence of Increase in cleat depth, ^2) to abnonco of Increase 
in cheat width with a decrease ‘.n cheat depth, 13) to more rapid rate of incroaso 
in cheat width than in cheat depth, or (4) to acme combination or theeo relation- 
ships. 

ft is the purpose of this section to mate a separate analysis for each com- 
ponent of tha thoracic Index and thereby to reveal the growth relationships which 
are compounded in the trend of the index during infancy and the preachool years, 

Findings obtained from statistical reduction of our mala 3 data for width and 
depth of the thorax are given in Table 2, This table shows; 

1. The mean transverse diaraotar of the thorax increases from 13.25 cm. at the 
age of three months to 10.75 cm. at Bix years of age, This is an increase of 5.5 
cm. or 41,5 per cent of mean size at three months. According to Doyiit oil U3, p. 
22), the increase for females is 5,7 cm. or 45.0 per cent, the mean at throe 
months being 12.45 cm. and at six years 10.16 cm. 

2. There le an increase in moan antero-postorior diameter Of tho thorax from 
10.05 cm. at oge three months to 13.67 era. at age six yaare. With reference to 
tha mean at three months, this increase amounts to 2,92 cm, or 26,7 por cent, 

Boyii ton's means for females are 10.46 at three months and 13.15 at bIx yonrs 16, 
P.23), The female increase on moan size at tliroo months la thus ohown to be £.69 
cm. or 25.7 per cent. 

3. Between two and three year a of ago the antero-nonterior diameter of tho 
thorax remains almost stationary in mean size. Tho iflean at two years is 12,95 cm, 
and at three yoars 13.05 cm., tho difference being ono-tonth of n contlmotor. 
Comparable means for females, from Boynton, aro 12.43 and 12,46, rQGjvoCtlvoly , 

3 A Hlmlloi' analysis of fomnlo Aaca Tor eaoh of th«aa thorao In Almanoloho tina I'Qftit 
vloualy raportad by Doynton (5). 
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Fleiu'c 2 gives the percentage increment curves, in semiannual terns, for width 
suid clopth of Lha nala thorax. Tho percentage rate values to which these curves 
arc plotted were derived from tho series of means in Table 2 by use of Minot 'e 
arithmetic formula. This formula requires, for example, that in order to find 
tlie percent ace increment in thoracic width between five and one-half and six 
years of age, one obtains the difference between 10.53 and 18.75 i'i'able 2) and 
divideo this difference by 18.53. The result la an increment for the half-year 
Interval of 1,2 par cent. Below throe years of age the percentage rates were ob- 
tained for quarterly Intervals and then multiplied by two to convert them to semi- 
annual terms. With all inc rement values thus expressed in Ilka form, it wag pos- 
sible to plot them on a single graph. 

Figure 2 shows: 

1, Tlie percentage rate of growth for antero-posterior diameter of the thorax 
only exceeds the percentage rate of growth for transverse diameter for the two 
ago intervals three and one -half to four years and IIvb and one -half to six years, 
Reference to the curve for males in Figure 1 yielda tho parallel finding that at 
four and six years respectively there are reversals or setbacks In the rising 
trend of thoracic index. While in the earlier instance the relative broadening 
of tho thorax is negligible, at the later age the decrease In index is from 136.7 
at five and one -half years to 135.5 at six years, 

2, The percentage rates of growth for transverse and antero-posterlor dlam- 
oterG of the thorax closely approximate each other for the age Intervals one and 
one-half to one ond three-f ourtha years and two and three -fourths to three years. 
The semiannual rates for the former interval of 2.8 per cant in chest width end 
2.6 per cent la chest depth are paralleled by an exceptionally elicit rise In 
thoracic Index from 128,6 at one and one-half years to 128,7 at one and three- 
fourths years. For the latter interval, the semiannual rates of increment of 1.4 
per cent and 1,2 per cent are likewise paralleled by a minor rise in thoracic in- 
dex front 133.0 at two and three -fourths years to 133.3 at three years. 

3, The ago intervals at which the transverse and antero-posterior percentaga 
rate curv©9 diverge most widely from each other are tho age intervals at which 
tho thoracic index rises most abruptly. From three to six months of ago, for 
instance, tho semiannual increase rate Is approximately 4.5 per cent higher for 
chost width than for cheat dopth, and the thoracic index Increases from 121.4 to 
123,9, 

In reporting these findings it ie not the intention of tlie authors to Imply 
that either the irregularities in the rising curves of Figure l or the fluctua- 
tions in the descending owrvea of Figure 2 are biologically significant. The ob- 
jective) in this section baa been to illustrate , by means of the particular sample 
under 9tudy, the synchronous relationship between changes in thoracic index and 
percentage rates of growth for tho two component a of the Index. 

MEM T1JORACI C INDEX COMPARED WITH T][E RATIO OF 
MEWJ CHEST EhEARTH TO MEAN CHEST DEPTH 


Several lnvootlgatorfl, concerned with the atudy of growth In bodily diniannlono 
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rather than with ago changes in bodily proportions, have public ho cl means Tor both 
tho transverse and the antero-poeterlor diameter of the thorax at various olios 
during the infant and preschool yBora. Amor lean studies reporting such means are 
those by Baldwin and Steelier ( 2 ), Baldwin, Fillmore, and Hadley (3), Huyloy and 
Davis (4) j Boynton (5), Crum (G), Iowa. Child Welfare Research Qtution (11, 12), 
Meredith (14), and Schwartz, Britton, and Thompson (SO), (liven a knowledge of 
the relationship between mean thoracic index and the ratio of mean tranaverso 
diameter to mean antero-posterior diameter, the paired series of moans from each 
of these studies could be used for comparative purposes by those Interested in 
tho thoracic index during the Infancy and preschool period. 

Table 3 presents, for the male data employed In this paper, a comparison of 
mean thoracU index and the ratio of mean chest width to j&jau choet depth. The 
column of this table headed " Index Minus Ratio H shows that during tho ago period 
from three months to six years the moan thoracic Index is conslntontly liltfior by 
,2 to .5 per cent than tho ratio of mem thoracic width to moan thoracic depth. 

It may be concluded, therefore, that for tho ago interval coverod by this Btudy 
11) there le a systematic difference between mean thoracic index and tho quotient 
for chest width divided by chest depth, but (2) this difference ie sufficiently 
email so that in comparing the findings by the one method on one oomnio ancl by 
the other method on another sample it may usually bo disregarded* 

TABU*: 3 


MEAN THORACIC INDEX COMPARED WITH RATIO FOR 
MEAN CHEST WIDTH IN PERCENTAGE OP MEAN 
CHEST DEPTH (MALE DATA) 


Mean Age 

Cased 

Thoracic 

Index 

Ratio of 
Thoracic 

Moans 

Endox 

Minus 

flacia 


3 

65 

121,4 

121,0 

.4 

0 

109 

123.0 

123.0 

.3 

G 

136 

124 .a 

124.4 

.4 

1 0 

152 

126.0 

126.4 

,5 

1 3 

141 

127.2 

120,0 

.4 

i e 

110 

120.5 

12 " ,2 

.3 

1 9 

100 


120.3 

.4 

2 0 

109 

129.7 

129.2 


2 3 

101 

130.0 

130,4 

.4 

2 C 

94 

131 , a 


.4 

3 9 

97 

133.0 

132.7 

.3 

3 0 

122 

133.3 

133,0 

.3 

3 6 

119 

135.4 

135.1 

.3 

4 0 

113 

133,2 

134,9 

.3 

4 G 

109 

135.7 

135.4 

,3 

5 0 1 

116 

13G.8 

136.3 

.5 

6 0 | 

129 

136.7 

130. 5 

,2 

6 0 

111_ 

135 , 5 

135.2 

.3 _ 
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TJ1E RECIPROCAL OF THORACIC INDEX 

Many investigators and clinicians are accustomed to expressing the rolat ion- 
ship between thoracic breadth and thoracic depth in terms or tlio ratio of the 
latter to the former. Far the convenience of these workers it was docided to com- 
pute Indices of the form 

Ante ro-Pos ter lor Diameter of Thorax x 1Q0 
Transverse Diameter of Thorax 

for each of the 3,663 pairs of measurements Included In the original data of 
thl a study. As In the case of the thoracic Index values, these values for the 
reciprocal or thoracic lndox wore grouped into thirty-six distributions lelghteon 
for each sox) and tho mean of each distribution obtained. The results are givon 
In Table 4. 

TADLE 4 


RECIPROCAL OF THORACIC INDEX: MEAN PER CENTS FOR IOWA CITY 
MALES AND FEMALES OK NORTHWEST EUROPEAN DESCENT 


Mean Abb 

Males 

Femalea 

Year 

| Month 

Cages 

Moan 

Cages 

Mean 


3 

— 

65 

02,9 

51 

os. a 


6 

109 

01.0 

106 

02.5 


9 

136 

00.4 

117 

60 , 9 

1 

0 

152 

79.2 

119 

□0.1 

1 

3 

141 

79,0 

100 

00.2 

1 

6 

lie 

70.1 

90 

79.7 

1 

9 

103 

70. 0 

07 

70,6 

2 

0 

109 

77.5 

74 

77.7 

2 

3 

101 

76.5 

01 

77.0 

2 

6 

94 

76.2 

71 

77.5 

2 

9 

97 

75.5 

70 

77.0 

3 

0 

122 

75.2 

71 

76. G 

3 

6 

119 

74.1 

03 

75.4 

4 

0 

113 

74.3 

07 

74,5 

4 

6 

109 

74.0 

97 

74.2 

5 

0 

116 

73.4 

109 

73.5 

5 

6 

122 

73,4 

104 

74.0 

6 

0 

111 

74.1 

90 

73.0 


The me ana In Table 4 aro not, of course, identical with the reciprocals of the 
means in fablo 1, However, the differences are found to be niimll and to be con- 
sistently In the direction of the former being larger than the latter, In this 
connection It appears pertinent to call attention to tlx© fact that, for the data 
under analysis, the reciprocals of means and tho ratios of one moan to another aro 
always smaller than moan Indices derived directly from Index numbers for each pair 
of measurements. That Is, tho ratio of Ugan_Chg|t Width la leg3 thJin the me *m 0 f 

th€ rl ' tl S 1 dL^™-CToaT'wSlk 15 ^ than r.heVan or Lhc reel pro- 

cal of mean of is less than the moan of tho reciprocal of meim of 


Jj£}} is loan than the moan of JjlfflJ}. In no case is tho tlifferenco greater 


than 
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( A per centj while the average difference approximates A per cent. (Gog, for ox- 
amplG, Table 3), 


SUMMARY 

The major portion of this study Is concerned with an analysis of thoracic Index 
values for males and females In the infancy and preschool ago periods, Theno 
values are computed aa the percentage relation of chest breadth to chest depth and 
are derived from around 3,500 paired thoracic measurements taken on approximately 
1,000 Iowa City children of northwest European ancestry. 

Secondary consideration la given to the concomitant variations in the growth 
rates for the transverse and antero-posterior dimensions of fclio thorax. Moons 
for the reciprocal of thoracic Index are also presented. 

A review ia made of the re so arch literature on the thoracic indox. This in- 
cludes findings with reference to the developmental trend for the liulox not only 
throughout Infancy and the preschool yenra hut also during prenatal life and be- 
tween childhood and adulthood. 
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TEACHING THE PRESCHOOL GUILD TO MVSOM 


fcMID S. ailTHl 

The desire of the child to understand the cuubg of what ho sr,cf5 an effocte or 
results is brought out In the mroerous Questions lie asjui, sue)? as "How does groou 
grass make white milk? Why doesu't my stomach have teeth? Will tomorrow ho yes-* 
terday some time? Is bones the lattice work on py body? Where was 1 bo Toro I 
was homed? Is there rubber in ity spine go I can lend down and pick up r,y tliin C0 ‘ 
Why does God but on the darkness at nitfifc? Is it because Joe ate pickiou that 
he's cross at me?” Thes e, and hundreds of other questions, indicate the (IcPiro 
to got at the causes back of effects, Thin phnre of tho child's fcliliil. Inc should 
be Oncoui'Q£od , It will solve many behavior proMovn, For oxr i>1u, when Hobby 
ran against the table, bumped hlG hoad, qik[ begun to pummel the Ubie, It wan ap- 
propriate to question Mm thus; "Was It tho lab 1 o th»t nvido you bmp your head? 
Were you raining through the room not looking; where you wai’o going?" After a 
moment’s thought, he? d row his own conclusions: "Why, mother , I btvniixjd i.y own 
head— the table didn't bump me— I bumped the table. I do not want to bump my 

head. If I look where r aiti going I will not bump my head any more, 11 

Bobby had juat been given boards, a hammer, end nails, end told lio Might mn]co 
himself some playthings. His mother v/as wooding tho gardon, Ho asked: “Mother, 
are you helping the plants to make themselves?" “Vos, nobby, I’m helping the 
flowers to grow, tut Just what do you mean by helping the plflhts to make them- 
selves?" The pre-school child was silent a moment, nnd than ho answered: “Weil, 
you’re holplng the plants like God helps tho alligator poor tree to make Itself. 

God puts the sun out to shine, and tells the clouds to lot down tho rain, rnd sayn 

to t]is tree, ’Now you got tilings 1 to make things out of, so you mal:o yonr own 
leaves ond your oivn pears out of the ounshlnn I give you, and the water, and tho 
fresh olr, and the dirt. 111 

fuot so, tho child Indicates that ho Is beginning to grasp tho idea of procesi 
or of continuity, without which he could never really comprehend life. Into till:; 
constructive view of life the little child may bo lod as naturally and as honlth” 
fully as into the realization that bo breathe □, or that ho hao brothers and sla- 
ters. Education should help him to noo in tho effect a cmino; or In othor words, 
he Is to bo taught to become a rational icing. 

The mother or teacher can give the prnsrhnol child im^Li more logical training 
than Is often done. A beginning or this i,ypG of l raining was made with tho four- 
year old son of the writer, who la a teacher and a ■ -»>ur B Hobby denofistratod JiJj 
ability to Analyse a situation and to make reasonable adaptations whan his mother 
W33 detained one day at school paat tho noon hour. Ilo know tnnt thorn wr little 
in the houaa to eat, but that mother Intended to return with l'^od for lunch. Kn 
alno understood that he could toko any of [\is problems to the next door neighbor 
wlienovor lie wlshod to do so, Hut jie chose to act Imlopondontly. No nothor, no 
lunch vias nuff lclent motivation for action, Ho quickly cl l:nho»i tho (Ullralor pone 

1 Prom ho tho 1 Collage, Kawton , Kmmitfl. 
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treo In the back yard, plucked two huso poors, went down to the street corner, 
stood a few momenta advertising a sale on alligator pearg—two for a dime— pres- 
ently sold thorn, then with the money thus obtained purchased, at the corner gro- 
cery store i a pint of milk and a small loaf of bread, Roturnlng homo h© set the 
tablo and was happily eating Ills lunch when mother arrived upon the scene, "I 
thought you had to stay at school and help soma of those children of yours," he 
remarked, unconcornedly, "so I Just made my own dinner, You always told me to 
usa my head. I used rr\y foot too. I knew you didn't cure If I climbed the tree 
and got & couple of poors, J cause there's lots of baby pears growing bigger every 
day. " 

Ag far as consistent with hla well-bains tha child should live In a real world 
of problems almllar to the situations he will later encounter where lie will need 
to figure out things for himself, stand upon hla own decisions, and fight his own 
battles, He should be able to see In human relationships the causes of such re- 
sult© ns unfriendliness, selfishness, inequality; to have special training in the 
art of living. 

The tracing of faults in children back to tholr causes helps much in rooting 
them out. As an examplo of this, the writer's little daughter, whom we will call 
Betty, came crying to the house one day looking for sympathy. She had quarreled 
with her next door neighbor, Annie, "Annie won't play with me any more, mother, 

I haven't anybody to play with," she sobbed. Then mother asked the following 
questions: "Can you Just think a moment what caused her to leave you? Ware you 
kind and generous to Ivor?" Hetty hung her head, as she replied, "I wouldn't lot 
her play with the now dross I mada my doll, and I didn't want her to put my dollie 
to sleep all the time, Annie started to cry and I said ’If you're going to be a 
cry baby, well you can go back to your own yard, 'cause our flowers won't grow 
well In salt tears you're shedding all around here, 1 11 "Well, what do you think 
you can do to make Annie happy again?" she was asked, Betty's face brightened, 

"I could make her a doll dress for her very own like the one I have, and I could 
let her play with my sleepy doll, and we could play in my doll-houge, Do you 
think that would moke her happy?" she asked. "You might try", It was auGgooted, 
The plan worked out well, for Betty had learned something about analyzing a situ- 
ation to find the cause of an unpleasant effect, and then alio had set about start- 
ing a cause that would give the desired effect, 

One little preschool child wag able not only to trace back physical ache a , but 
Irritated moods to disordered stomach aches. "Do you suppose, mother, that why 
Tontnie was so cross to all the children today was becauao he had eaton lots of 
vine Gar or pickles or popper?" he asked, 

The child who has been taught to understand causes and effects sees readily 
that nia discomf ituro or nia disgrace la merely the natural consequence of Ms 
deed, and he usually accepts it without rebellion or a revengeful thought. It Is- 
Nature's way of teaching the child who puts out his hand and touches a hot radi- 
ator, No whirlwind of force rushes forward and whisks him away from the natural 
consequoncQ of doing burned. Oobby r a brother, whom wg will call Billy, may bo 
usod in way of Illustration. When he asked to bs allowod, for q week, to manage 
the wearing of hla supply of clean blouses, ho w ae reminded that on Fridav a little 
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neighbor boy had invited him to a birthday party j and that it would ho necessary 
for him to 9avs a clean blouse for the occasion if ho were to attend the party. 

Ho agreed to do this, but in his excitement and lack of forottioucht soiled all 
his blouses before the fateful day arrived. He was quite surprised to find all 
his available wearing apparel unfit for a public appearance, Ho attempted to mako 
other adjustments! but none was satisfactory; so he resigned himsolf to remaining 
peacefully at home as the natural consequence of his own deeds. Sitting aport In 
thoughtful mood, this five-year-old was overheard saying to himself; "After all, 
policemens are good, mothers are good, and God is good/' He had himself arrived 
at this conclusion, and had ventured a generalization. 

Not alone la the little child affected by having the connection of cause and 
effect shown him, but unthinking adults, those children of larger growth, also 
feci the effects. The parent who la guided by thia principle has an excellent 
opportunity for observation of the growth of the child in thinking, Tho shortened 
and discontinuous school period may not offer as rapid growth, yet touchers who 
attempt guidance baaed upon this principle Would obsorvo development in rational 
Bslf-determination . 




MATURAT IONAL CHANGES IN RECTAL TEMPERATURES 
OF 61 INFANTS FROM 1 TO 39 MONTHS 1 

NANCY BAY1EY AND HERBERT R. STOLZ 3 

The children whose temperatures are here reported were normal, healthy Infante 
who were brought to the Institute of Child Welfare repeatedly for a series of 
teste and observations. They came at regular intervals starting at the ago of 
one month, ©very month during the first IB months, at three-month intervals from 
16 to 33 months, and at six-month Intervals thereafter. At the visits during 
the first three years a number of physiological measures, including rectal tem- 
perature, were made. After three years of age the temperature readings mro dis- 
continued until six years j when mouth temperatures were taken. 

The selection of the group and the procedure e of observation have been de- 
scribed in some detail elsewhere (3). For the present purposes It may suffice to 
gay that the children come, for the most part, from homoa somewhat above average 
and haye parents who ore sufficiently In to res tad to bring their children for the 
repeated vleite. The testing procedures include mental and motor tests, physio- 
logical measures (blood pressure, breathing rate, pulse rate, and rectal tempera- 
ture), anthropometric measurements , and photographs, usually presented in the 
order named. In the older children (after two years) the taking of teoporature 
was usually postponed to the end of the examination period, aa the children fre- 
quently objected to it. In order to maintain the best possible cooperation for 
all teats, the policy was followed of leaving to fcha last any procedures which 
might not be well received by the child. In the very young Infante, on the other 
hand, when a child was brought in asleep, or nearly so, the physiological meas- 
ures were aomettmee taken first as they served to waken the child, yst were not 
usually disturbing to him before he was alx months old, Othonvlae they wore 
taken after the mental and motor testa were completed and before the anthropo- 
metric measures were made, 

Standard Fahrenheit rectal ono -minute clinical thermometers were used and read 
after It minutes. Mouth temperature 9 were taken at 72 and 64 months. 

At each visit the mother was asked about the child's health and any Illnesses 
which may have occurred since the last visit, and a pediatric Lon made notations 
of any conditions of the child' a health which might give cause for concern. 
Starting at two yearB, a routine physical examination Wag made, and the pedia- 
trician rated the child for nutrition, development, and physical handicaps to 
development. Each of these wag rated separately, the first two on a aoven-polnt 
scale, the third (where any handicaps were present) on e five-point scale. With 
a rating of "l" representing superior nutrition and development, and a *0" rating 
for no handicaps p a health score made by adding these three ratings together 
could range from 2 (excellent) to 19 (very poor), with a thaoretical avorneo 
health score of 10. Actually the range of scores wob from 2 to 17 with a menu of 
approximately 0.4, 

1 Many of fcha tjo rapti ta t Ion it used In thlfl study were done on u -i.P.A. projoot, Mo. 
65 -^- 5106 , 

2 inn 1 1 tu to a r Child VslT/iro, Uni varsity of Cnllforniii , 
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RESULTS 

Table I gives tho mean rectal temperature and the standard deviation for all 
of tlie children moasurod, and for tho boys and girls separately. The age curves 
of means, by sexes (Figure l) f show graphically that the temperatures tend to 
increase during the first seven months, remain constant from 7 to S4 months, 
after which they again drop . 


CUR.VL5 or GROWTH IN T EM PE.R. ATURX 


ODVJ " '-tlBLJ — TOTAL 



Figure 1. Curves of Wean Temperatures: Months 1 to 36 

That this age trend of temperatures is a true characteristic of the group as 
a whole seems evident from means computed for fewer cases eeiectod for compari- 
sons within tho group. When we divide the children by sexes , or when we select 
the 20 caBeB born In March to compare with IB cases born In October and November, 
the means for all of these smaller samples show the characteristic Increase of 
temperature during the eaTly months, with a subsequent drop after two years of 
age. 

Although sex differences are small and, as Indicated by the SD j g f overlapping 
Is great, the boys show a consistent tendency to have slightly higher tempera- 
tures. 

The dispersion of temperature indicated by the SD J o 1b also brought out in 
Figure 2, which gives percentage curves of the frequency of the occurrence of 



Figure Z, Percentages of capes having nigh, Aver- 
age, and Low Temperatures 
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Table I 

Ua&na and Standard De viat Vonn of F?aat&l Tamparaluwn 


Nn „ 



Month 

CftBQfl 

Mo an 

3.D. 

P.E ■ 

Doyo 

1 

25 

90.97 

.96 


Olrla 


25 

90,96 

.16 


Total 


50 

90.96 

,oe 

,08 

Boy b 

2 

31 

99*16 

.16 


airla 


25 

99.09 

.73 


Total 


56 

99*13 

,36 

.03 

Boya 

3 

ni 

9<K42 

.70 


Olrla 


io 

99*75 

.24 


Total 


61 

99*30 

.91 

.OB 

Boya 

A 

29 

99*76 

,46 


□ lrln 


26 

99.77 

.3 2 


To tal 


57 

99-36 

,00 

.07 

Doyu 

5 

31 

99.71 

.9 6 


Olrlo 


Zi 

99.4 0 

,32 


Total 


57 

99 .33 

.96 

,09 

B 07 B 

6 

10 

99. 3S 

.30 


Olrla 


27 

99.27 

.37 


Total 


57 

99.32 

.96 

.09 

Hoys 

7 

27 

99.no 

.57 


Olrla 


25 

99. *0 

.60 


Total 


52 

99.73 

.96 

.09 

Boyfl 

6 

26 

99. 7B 

1.00 


OlrlB 


27 

99.79 

1,00 

.06 

Total 


57 

99.76 

,68 

CoyD 

9 

27 

99„QQ 

.02 


Olrla 


29 

99,40 

1.10 

.05 

To tal 


56 

99 , 6 B 

.53 

Baya 

10 

20 

99,66 

.63 


airla 


27 

99, M 

,97 

.05 

Total 


55 

99,60 

,94 

Boya 

11 

26 

99.67 

.75 


airla 


2 4 

99.49 

.94 

.10 

Total 


50 

99 #5Q 

1.04 

Boya 

12 

25 

99,95 

.61 


Olrlo 


24 

99,49 

■ 70 

.10 

Total 


49 

99.72 

1,00 

Boya 

13 

23 

99,70 

.49 


Olrlo 


20 

99 ,70 

.94 

.07 

To tal 


47 

99,70 

.72 

Boys 

14 

ID 

99.70 

.65 


Olrla 


20 

99,59 

■56 

.00 

Total 


79 

99 .64 

,05 

Uoyn 

15 

23 

99.06 

M 


0 Lrla 


21 

99.40 

.96 

.10 

To tal 


44 

99.64 

.95 

Soya 

IQ 

23 

99,95 

.63 


Qlrla 


20 

99.79 

*61 

.09 

To tal 


40 

99.97 

.09 

Boya 

21 

22 

99 .04 



Olrlo 


24 

99.72 

.70 

.00 

Total 


46 

99.57 

Boya 

24 

19 

99.71 



0 Iris 


15 

9'r. 5(1 



To till 


34 

9 0 . A 6 

l.cn 


Dnya 

27 

15 

', 9.60 



Olrla 


15 

00.50 

.50 


Total 


70 

99*55 

■W 
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Tati* 1 (continued) 


Boy a 
Olrla 
To tal 

Bay* 

Olrla 

Total 


i 


Month Oft bob Mean 3<D» P.B. 


30 

22 

98.62 



ie 

99.17 




40 

99-42 

.69 

.07 

36 

15 

99-22 




19 

98.12 

.66 



34 

99.95 

.00 


deviating temperatures as compared with the average - those below 99.0 degrees, 
those from 99*0 to 90.0 degrees, and those 100 degrees and above. The curve of 
the central tendency has obviously been Influenced by the age differences m ex- 
tremes of temperature. Readings below 99,0 degrees ore rare between 0 and 21 
months, while readings of 100 degrees or slightly higher are comparatively fre- 
quent during these game ages. 

The> question arises whether thig change in temperatures with age la a true 
physiological process a of maturation or 1 b brought about by the conditions under 
which the temperatures were taken. As a rule children's temperatures reported 
In the literature have not been given in such a way that any age changes might 
bo detected. Benedict and Talbot (6) give norms lor rectal temperatures for com- 
parable numbers oC cases at most months up to one year and at leae frequent in- 
tervals through twelve years. They report mean values ranging, ror boys from 
97.1° F at five years (only two caaea to 99,6° at years (0 cases) ( The mean 
values for girls range from 98.3° (30 cases) on the first day of life to 99,5° 
at ll months C10 cases) and at 1* years (8 canes), in general they found high 
average temperatures for boys from ten months to two years and for girls from 
eleven months to two yeare, These curves show similar trends to ours except that 
the temperatures do not rise as high (they were taken during baeal catabolism ex- 
periments) and the rise occur b three to four months later than In our group. 

Their results may differ from ours In part because they omitted all temperatures 
over 100° F, 1 

Our readings ware taken between 10 a.m< and 5 p.m,, ae indicated in Table II, 
which is baaed on the total number of readings at eight representative ages 
(months l, 3, 9, l£ ( io f 24, 30, find 30). since it was our policy to make the 
appointments for a child always at the ae^e time of day, Individual children's 
fluctuations in temperature are seldom due to variations in the time of day tho 
readings were taken, and there la no piling up of early or late readings at some 
ages as compared with others. Table II shows that there la a tendency for higher 
readings Ui the afternoon than In the morning. These findings corroborate ear- 
lier studies (3, \z } 15, 19), but they do not account for the age changes in the 
menus for this group. 

Another extraneous factor vAilch may have affected the temperatures is the emo- 
tional disturbance caused by the testing situation, it was necessary to handle 
the children considerably during the procedures of testing and measuring, and It 
wag thus inevitable that some of them should bo upset (4). Also, Tearfulness of 
tha BtraJige situation was evident after the first half year. If strong emotions 
tend to ralao the temperature (17), the higher means from months 7 to £4 migit bo 

I jcooDBon, JoooDnan & Voohioka In) report daily fcanpt>r& tunas for an Infant ahlmpan*- 
Alpha from oll’t'h to oub yoor. liar tempore turea abow q bo rule no y to inarooao frojfl 
nvnth to one "wo uk *n4 TItcmo tlvrea to nix months of &gfl, with o drop storting during tho 
aov^nth fluntti «nd Inutlng through tho ninth. 
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Tabl* II 

Tamps ratur«d for Bight /gaa (To mb in ad, Uiiised toaortlng to Tima of Dtj 


Hour 

lOiOD 

UlOO 

I2i0t 

llOO 2iO0 

3100 

4100 

No. Of Caflifl 

11 

60 

12 

11 64 

eo 

6b 

Ma**n Boja 
™ Olrla 

" Total 

99.49 

98.96 

99.22 

99.42 

99.13 

99.21 


mi* 99.03 
99.65 
99.74 

99.71 

99.51 

99.64 

99.90 

99.16 

99.01 

3 -b .Total 

4.44 

3.10 


2.T6 

3.02 

2.10 


*M&ana wore not computed a t 12iOO and llOO boamac or the sbaIX numbn r 
of obbsb measured at these hours. 


a result of more emotional disturbance at these ages. Since crying Is ono objec- 
tive measure of emotional disturbance In an infant, the amount of time he cried 
during the test procedures was recorded, and its percentage of the total exami- 
nation period computed, The modi an percentages for the group show that tho 
amount of crying dl mini she d from 1 to 4 months, then Increases to 12 months, 
after which age it diminished rather rapidly, occurring In only a few cases after 
£4 months of age. The only period whore tho trends of the mean temperature and 
crying Curves parallel each other is between 6 and 12 months. Coefficients of 
correlation were computed between temperature and percent of crying at months 1, 

3, 6, 9, 12, 10, 24, and 30. The x j b are all zero (a representative r being -.09) 
except at month three where it is .39 +, OB. A comparison of the ctirves of cry- 
ing and temperature for individual children showed that the two curves rarely 
parallel each other. Higher temperatures during examinations when a child criod 
more than usual do not appear wore often than would be expected by chance, Jn a 
few cases both high temperature and crying seemed obviously to be related to some 
disturbance in the chlld J s health at the time of the teat, It appears, then, that 
the ago trends obtained for temperatures in this study are not due to tho effects 
of time of day or of emotional disturbance of the child. 

To detarmlne whether the variations might bo seasonal, depending on tho birth 
month, means were computed separately for the twenty cases born in March, and for 
eighteen cases born in the fall, mostly In October and November, In both of 
these samples the means are closely similar to each other and to the moons for 
the total group. The season of the year at which tho child wao born appears to 
have no influence on the trend of hie temperatures, 

STADILITY OF TEMPERATURE IN INDIVIDUAL CHILDREN 

There are so many factors which do affect the tompornturos of healthy children 
—diurnal rhythm, alaep, rent and activity, ingestion ox food— which could not 
be held constant in this study, that we should expect considerable variation from 
month to month In the temperature re ad Inge of the samo child even though there 
ware no tendency for temperatures to change with ago. The fact that coefficients 
of correlation computed betwoen tho temperatures read at two successive months 
are all around zero may be due either to those diurnal variations or to Individual 
differences In rates of grov/th changes. In ij few cases readings were repented 
under more controlled conditions, Figure 3 givos graphically a healthy nlx-yonr- 
old girl's temperatures which wore read several fclme3 a day for ill conuncutivo 
days. Her morning readings are aeon to bo, in general, lowor than in tho after- 
noon, but for any ono hour of tho day thoro Is conn ldo ruble variation, Tho eight 
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a.m. temperatures range from 90.0 to 99.2 degrees; at ten o'clock they range from 
97. G to 9a. 2 degrees; at two o'clock, from 93.6 to 99.0 degrees; and at 4- o'clock, 
from 97.9 to 99.3 degrses, It is small wonder, then, that the children 1 0 temper a- 
turflg taken at intervals of a month or longer do not remain constant. 

It has seemed probable that variability In temperature is greater In young In- 
fanta and that as they mature their physiological functions (Including tempera- 
ture regulation) will become more stable , Although the standard deviations from 
the me aha show little evidence of such a tendency throughout the first two yasra, 
the 27, 30, and 36 month readings are less variable than at moat of the earlier 
age9. And, In addition, the mouth temperatures taken at 72 and B4 montha [Table 
III) have about the game SB's as these later rectal temperatures, individual 
children's temperatures may be growing less variable even though the standard de- 
viations for the group remain fairly constant, Children may' differ in the ages 
at which their temperatures are becoming higher or lower, as well s b in the amount 
of fluctuation In temperature whioh la normal for them. 


Tabla in 

Uaano ahd Standard Deviations of Mouth Tampa raturo a 
at Months 72 and 04 




Month 72 


Month 04 



Ho. 



Ho. 




Caaoa 

Moan 

3,D, 

Qaaofl 

Moan 

3,D. 

Boya 

11 

99.2 


19 

90. Q 


Olrle 

14 

99.2 


20 

90.0 


Total 

25 

99.2 

.56 

39 

90. Q 

.59 


Since the average curve for the group shows Increasing temperaturss from 1 
through 7 months, and decreasing temperatures after 2A montha, we may expect that 
most children would exhibit the same tendency as they mature from birth through 
three years. An Inspection of the Individual curves allows thla to be true, in 
general, with Individual variations in the age at which tho higher tempera tur os 
occur. However, the fluctuations In temperature resultant from the Immediate con- 
ditions of environment, diurnal rhythm, etc, make tho individual curve g very Ir- 
regular, It may bo permissible to assume that these irregularities are variations 
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on a central tendency which is more fundamental, and related to tho child's age 
and inherent physical make-up. Such an assumption can be made only with strong 
ressrvatlono because of the Infrequent Internals at which the temperatures wore 
rend. However, tha following discussion Is based on this assumption, 

If we wish to study variability In Individuals, a child's deviation from hie 
own central tendency should take his age trends Into account , In order to do 
this we plotted curves of the Individual children's temperatures with nge and 
drew (by eya) a smoothed line through each curve. Assuming this smoothed line 
to be Indicative of tha central tendency of temperature for that child, the de- 
viation of the actual reading from this line for each ago was road from the chart 
and recorded as his "deviation score. 11 The means of those deviation scores were 
computed for months 3 to 15 inclusive and for months IQ to 36 lncluolvo. As la 
shown in Table iv the total group averages of those deviations are no largor for 
the first IB months than for the 10 to 36 month period. The avorago deviations 
of these deviations, however, ore smaller for the labor age group, Indicating a 
slightly greater stability with increaoing ago, 


TatU IV 

Wsanu and Avorago Deviations of Deviation Saotftfl, 
Youhgar Ag«u Compared with Older Agoa* 



Months 

2 to IS 

Months 

16 to 36 


Ho an 

A. D. 

Moan 

A. D. 

Boya 

.32 

.11 

.31 

.12 

a irlB 


.19 


.14 

Total 

.34 

, IB 

.34 

.13 


*Tha arcana for the aaparata eg*a are not given, but in- 
stond, the moan of tha roan deviation aaorac for ninths 
2 to 15 inalualvo, and snothar nwfln for puntha lfl to 
36, lnoluQlvo, 

Some Children appear to bo far more labile than others, and there are wide dif- 
ferences in the extent to which a child's temperature fluctuates. This la ahown 
In Figures 4 and 5 where the highest and the lowest readings tokon for each child 
are Indicated. Figures 6 and 7 illustrate this in another way with curves of in- 
dividual children, two with email variation in temperatures and two with wido 
variation, 

The ago curve of the mson tempera t liras, up to a certain point, fallows the 
curve of body build (Weight divided by Length, Gquarod) for thane same children 
(5), The to an W/L^ index rises from 1.41 at month one to at mouth olavon, 

then drops until at month thlrty-alx it Is 1,63. At oovon months, when the tem- 
peratures have reached an approximata plateau around D9.?°, the WA a index has 
gone up to 1.76; by twenty-four months tho Index has roturnod to 1.71 and after 
this the temp&raturen drop as tho children bocono more alondor, At tlio agoa wlion 
children are most chubby their temperatures tend to ho higher, During tho period 
of Increasing chubbiness (Vl/L^) soma children become much more chubby than otliorn. 
Possibly a child's temperature tends to be high or low according to hie body 
build, That la, plump, relatively heavy children may us a rule have higher ten- 
paraturoa than thin, relatively light children. When wo try to contfttre thoae two 
variables, we are confronted, in both lnatancos, with tbit a which fluctimto wltioly. 
Temperature varies with Llino of day ami 1 j more af Tooted by lunnodi/ito condi tlnnn; 
while tile W/ 1 ? Index varies over somewhat longer intervals with vari.it lonn in 
rat us of growth, 



RASiClE AND ^EAN T^PSSAlyRE *33 ,n3 -iDWL CASES RANGE AND MEAfl, TEMPERATURE FC* JWiflU*. CASES 



Figure 6. Individual Curves of Temperatures Figure 7^ Individual Curves ol Temperatures 
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From a comparison of individual curves of the U/lP index and temperature read- 
ings , It was evident that no correlation would be round for any one age between 
a child's temperature (single reading) and hla W/l£ index. However, when a mean 
temperature (composed of all temperatures token at oil ages when t)w child w&& 
wall) was computed for each child, this average measure correlated with the W/l£ 
Index at 12 months + .35 + .087, and at 36 months +.42 + .080, Although theao 
£'8 are not high, they are greater than would be expected by chance, They appear 
to indicate that body build la one factor which ie related to the child's tem- 
perature . 


THE RELATION OF TEMPERATURES TO HEALTH AND ILLNESSES 

Donald (lOh in a study of twenty institution children who were carefully se- 
lected aa in excellent physical condition, found a tendency toward constant high 
temperatures in 3 Oft of the cases, and a few children whose temperatures were 
characteristically "subnormal, " Abt (1) reports similar findings from hie prac- 
tice. 

As previously stated the temperature readings used In thla study were made on 
presumably wall children. However, those children present some differences In 
thoir health records; and the extreme high or low temper at u roe found at times 
when the children were apparently well may be related to poor health or a ten- 
dency toward frequent Illnesses . 

In order to study the relationship to lllnaasea, all illneeeeo wore rated for 
their severity, on the basis of the mothers ' descriptions and the nature or the 
disease, on a five-point rating scale. Such things as a slight cold were given 
a rating of "I*; severe flineffffas, & rating of "5\ In this? way m mre able to 
compute an Illness score (Incidence weighted for severity) for each child for any 
age-interval which It waa daelrod to study. Figure 9 gives the incidence, in 
three -month intervals^ of the infcctloua diseases occurring in those children 
during the first three years. Colds and infections other than epidemic diseases 
were found to occur at all ages. While epi- 
demic diseases did not put in an appearance 
during the first six months, they were present 
in small numbers throughout ths rest of the 
age-range, When all Illnesses were rated for 
severity, the total weighted Incidence for 
each three-month Interval waa found to be as 
represented In Figure 9. Comparing this fig- 
ure with the curve of mean temperatures, we 
find some correspondence between the ages of 
more illness end high temperatures, though 
there are exceptions at 18 and 36 months- 
When each child's average temperoture for 
all readings through 39 months is ccmpared 
With hia weighted illness score for the 
total 36-month period, ths correlation is 
.28 + .007. This may Indicate s slight ten- 
dency for high temperatures to be found In 
the children with mare frequent illnesses, aa 
well os at ths ages when Illnossos woro iw>ro 



Figure 8. Incldsnco of infec- 
tious Disease*;. 
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frequent. This relation, howover, la 
not statistically significant. 

When we correlate the average temper- 
atures with the health scores based on 
the physician's ratings, the r with the 
score at 21 months la +.21 and at 36 
months, -.22. In these children present 
health bears no relation to an average 
of past temperatures. 

We may study this health- tempera t lire 
relationship further b-y considering the 
children whose temperatures wore repeat- 
edly 100 degrees or above and those with 
temperatures repeatedly below 99.0 de- 
grees, To make this comparison wo care- 
fully excluded all readings made at a 
time when a child showed any other 
evidence of Infection, digestive upset 
or other physical ailment which might 



Figure 9. Weighted Incidence of Ill- 
nesses by Throo-nonth In- 
tervals. 


possibly affect the temperature. With 

the exception of two girls all of the children had at least ono reading of 100 
degrees or above and many ha-d three, four, or five such readings. There were 
five boys and one girl whoso temporatures, under these conditions, exceeded 99,9 
degrees for 50% or more of the measures . They are given in Table V, 


Tabla V 

CQ9Q0 vfith Fraquent High TonporaijiLroa 


Caeo 

TompomturaB 

100° or Bhovo 

Par Confc 

Usual 

TlidO of bay 

9 

7 of 12 

50 

9 bo 10 a.m. 

17 

7 of in 

54 

2 to 3 p.m, 

3d 

12 of 16 

75 

3 to 4 p,ini 

46 

12 of 20 

60 

3 to 4 p,m. 

56 

10 of 17 

59 

10 to 11 n.Ti, 

55 

14 of 10 

7B 

3 to 4 p.n, 


Four of th*fie children vf&ra usually tested In the afternoon, whan temperatures 
tend to be higher, but the proportion of morning to afternoon readings for those 
a lx children la the s&m as for the entire sample. Cases 0, 17, 46, and at come 
a^ee 56 have a chubby body build. Throe of the chlldron (cases 9, 55, end 56) 
had high illness scores, while a fourth (casB 33) had n rather high illness rec- 
ord, Of these three factors which have been shown to be more or loss related to 
high temperatures , at least one, and usually two, are found for each of these 
ch ildren , 

Cases 9 and 56 attended the nursery school, and we have for thorn a series of 
dally temperatures taken at the beuii© time of day when they woro about three years 
of age. 1 Case 9, for ten dally readings at 9:00 a.m. , had a mean temperature of 
99,6° with a range from 90,9° to 100,1°* For another series of ten days his ul no 
o'clock readings ranged from 99,0° to 99.6° with a mean of 99.5°; however, ono 


lThoaa riguras wero kindly auppliod by Mra. 0 lady a N. Ludwig of tho Ipptltuba Uur^ai’y 
Sahsol. 
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hour later on these sbbio ten days his range was from 1D0° to 101 ,1& with a man 
of 100 * 6° . Ills tern porafc urea appear to be vory onaily rainod by exercieo and ac- 
tive Play- 

Case 56, at 9:00 a.m,, had ten temperatures ranging from 99,7° to 100.5° with 
a mean of 99 , 9° --definitely above the mean for the entire nursery school group 
ot 99,4° at 9:00 a.m. 

Although moat of the children had some readings balow 03,0°, only one child 
had such low imfc Inge as often as 505S of tho time, and there seems to be no sig- 
nificant relation between Illnesses and frequont low tempo rnturon. 

This approach shows again that the children in this group who woro prone to 
high temperaturos when they were well were also, as a rule, more nubject to ill- 
nesses. But the exceptions indicate that considerable variation in tempo natures 
may normally bo expected in healthy children, (several children with high ill- 
Tiees scores do not fall into the high -temperature group.) 

SUMMARY 

In summary, an analysis of Um rectal temperatures taken on this group of 00 
children, as they grew from birth to throe yearn, hue brought out SQVorai point:;. 

1. Temperatures in infanta tend to incroaso during the firtifc seven montUn 
and to drop again between 24 and 36 months of ago, The moan rectal tom porn turn n 
for the total group vary for the d liferent ages from 913,96° at month ono to 99.76° 
at month eight and 99.D3 0 at mouth eighteen, and drop back to 90,91}° at month 
thirty-six. 

2. Mouth temperatures for 25 children at six years averaged ffl.2 0 ', and for 39 
children at seven years averaged 98.0°. 

3, The boys* temperatures are, on the average*, sllfrttly higher than the girls 1 
although tho overlapping In tlio sex distribution is vory great. 

4, The temperatures taken varied widely w)ion wo toko into account what Id 
usually considered “normal" . This is true for tho group at any ono ago, and for 
any one child at various agog, Tho variability appears to bo somewhat lens after 
the first twq years, 

5, Aside from changes duo to maturation and diurnal rhythms, those chUdron'c 
temperatures appear to bo related to a numbor of factors. Among those factora 
are body build and possibly susceptibility to lllnoasos. 

6. There la some evidence that liaalthy children may have consistent tenden- 
cies toward high temperatures or toward low tcmrornlurcn which are mmnl for 
thorn, 
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TWIN RESEMBLANCES IN HECtWUCAL ABILITY, 

WITH REFERENCE TO THE EFFECTS OK PRACTICE ON PERFORMANCE 1 


DAVID BRODY 2 
INTRODUCTION 

Although extensive studies on twin re gotitb lances have served u.a an Important 
approach to tile problem of mental Inheritance, no twin data relating to tho in- 
heritance of mechanical ability have been reported In the literature. ThQ pron- 
ont study aims at an approach to this problem through an analysis of tho degree 
of twin resemblances in performance on the mnnoaotn spatial Relations toot which 
is a form board doalgnod to measure mechanical ability. 

Of importance in an ©valuation of the twin technique la the uorumptlon that 
the environment of fraternal twins of like so* la as uniform as that of Idontlcal 
twins. Such an assumption requires close examination, for Unless wo can nuaiimo 
a constancy of environment for both fraternal and Identical twlno, any lnforoncoa 
ae to genetic contributions must be modified accordingly, For one thing, the 
very factor of genetic dissimilarity will tend to operate bo an to produce a 
greater variability of environment for fraternal twins than for identical pairs. 
Stocks (11) illustrates this point very well when bn states that, " ltlBf nwny 
dizygotic twins ara vary different In general body build, haalthlnesa, tost©, and 
temperament, eo that they naturally tend to nubject thomsalvdo or bo oubjoctod to 
differences In nurture to a greator degree than monozygotic twins who have usual- 
ly the some needs, tasteg, and inclination^ , and are rarely been apart during 
childhood." 3 Likewise Jones end Wilson (5) in a study of reputation dlfforencoo 
between HKe sex twine find that individual palra of monovular twins are general- 
ly conaidored to be more alike than dlovular pairs and conclude " that thle 

effect la to contribute an environmental differentiating factor which Is greater 
for fraternal than for Identical twine," 4 It becomes Important, then, to recog- 
nize the role of inheritance In affecting tho degree of similarity of environment 
bet we an twin pairs, 

One may, howover, seriously question who t her tho greater similarity of environ- 
meat of Identical twins la sufficient in itself to account for tho murk rid differ- 
ences In the degree of roccmblenco between tho two typoa of twins. The point to 
be emphasized, rather, is the need of caution in drawing inioroucGo from compara- 
tive studies of Identical and fraternal twlno. 

Diagnosis of Twinning 

Tho writer in his work eraployod a schema which combined the criteria tnl.cn 
from the separate acales constructed by Dahlberg (1), SioriKmo l ID), and IJawmnn 
(0), Those criteria are: 

1 The writer vilshoo to exproDa his aijproalntlon to Hr. Floranoo L. aoodnnongh nrul Ur. 
folm E, AntiorBon for holpful aug^na tlorus «fu1 < 3 i*lfc lolfliaa . 

2 From Inatltuto of Child Woiraro, Unlvornlt} uf ttlnnouQtn . 

^ StDo^fl, P. Ji»*]nl3 of Eu^nnlaa, April, l l )nO, 101, 

4 Joiiflii , 11. R. nnrt wilaon, r. T. J i I'/n-nr. Filuo,, l, |k l i 1 - 

BOV 

CHILD bEVELorMENf , Vol\imo i\ t Ho. !5 (September, VXM) 



BRODY*. MECHANICAL ABILITY OF TWINS 


eoa 

1. The appearance of the twine must give an impression of very great 
resemblance or Identity, 

2. That during childhood , neighbors , school fellows , etc. have had 
difficulties in distinguishing them and have sometimes confused 
them 

3. That the configuration of the ears does not show great dissimilar- 
ity* 

4. That the finger prints show a high degree of similarity. 

5. That the anthropological measurements do not show any marked dif- 
ference. 

Measurement of Mechanical Ability 

Tfte teat used was the Minnesota Spatial Relations Test which was selected 
from the battery devised in the Minnesota Mechanical Ability Studies (9), An ex- 
amination of the data relating to the separate testa in this battery indicates 
that of the teats listed the Minnesota Assembly and the Minnesota Spatial Rela- 
tions teste most adequately meet the criteria of validity, reliability, and 
uniqueness, The significance of uniqueness Is best indicated by the following 
quotation from the Minnesota study: 

From the point of view of the theory of unique traits the task of 
measuring mechanical ability must meet two theoretical demands. Tho 
first 1 h that the testa be constructed to correspond with actual achieve- 
ments in work generally regarded as requiring mechanical ability, identi- 
fying them, as tests of mechanical ability only on the basis of correla- 
tions with outside criteria, The second demand 19 that the measures be 
of mechanical ability and not of some other ability which may be closely 
related to it and which for that reason might possibly be confused, with 
it . "i 

A study of sex differences points to the Spatial Relations test as the more 
satisfactory of the two for a research study of this kind, Strikingly greater 
sex differences on the Assembly test strongly suggest the effect of environmental 
factors upon parfommea in this test. Tha mnnBeota study 19) indicates that 
the superiority of tha males must be attributed to social pressures which allow 
thorn greater opportunity to engage in the specific type of mechanical work meas- 
ured by the assembly taet, ThB spatial relations test vdiich ia just as valid a 
measure of mechanical ability (as determined by the shop-work criterion) falls 
to indicate a distinct mole superiority, and hence, suggests that opportunity for 
specific practice Is considerably less for tMls type of performance. 

The Minnesota spatial Relations test consists of four form boards containing 
SB cut-outs each. The test Is so constructed that Boards A and B contain identi- 
cal cut -out a differing from ono another only to the extant that the raceares of 
each boerd are arrojiged In a different pattern. Boards C and 0 are constructed 
In a similar manner, but the cut-outs used are different than those for boards 
A and B. The entire test, then, can be subdivided Into two comparable tests: 

U) hoards A and n; (2) Boards C and D, 

Tha reliability ol the lour boards when administered to 100 Junior 111 p>i School 
hoys as reported in the Minnesota Study wan .0*, Vftusn chocked against a shop-work 

* I’ci toru r Jn f b . G, at ol. Mlnnoauto Mooluinla"! Ability .‘Jturllon, pnno 2"> , 
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cri tori on, the tost yielded e validity coefficient of .53, 

PROCEDURE 

In a survey of the Minneapolis public schoole, slxty-two paLrEj of twin boyo of 
grade school age we re a o cured for Btudy, Owing to tho difficulty of bo curing 
twin aufcjects, it was found necessary to accept all available twine In tho grade 
school population. The distribution of these pairs according to chronological 
age la Indicated in Table I. 


Tablo I 

Distribution of Twin Pairs Aoooriltig t» ChK>n& logical A s* 


C.A.-tt 

H\unlioi’ of 
IOdji tiofll 

Pair a 

Fra torn ql 

Total 

B 

5 

1 

12 

0 

5 

6 

11 

10 

1 

5 

6 

u 

6 

6 

12 

12 

0 

6 

14 

13 

3 

n 

6 

14 

1 

0 

1 

TOTAL 


33 

6? 

AV. 0. A. 

10. ID 

10,13 

10.44 

3. D. 

1 .10 

1.62 

1,13 


■flChronologlanl agq la fcakan from fcha rtdaraafc hulf yoar. Thus, 
All ohildron varying In ego from 1 jaarfl , A i&ao, to 0 yaara, 
6 ponfcJiDj aro ploDDlfiod under the B ycnr ontoflory- 


The testing program wag carried out over a period of eight months, from Janu- 
ary to September, 1935, During t ha winter and spring mntjis the subjects ivero 
tested at the schools. In the Burner, they were tented at tlielr homos if condi- 
tions permitted; otherwise, they were brought to tho Child Vial fare institute of 
the University of Minnesota. 

The general procedure as outlined In the report of the Minnesota mechanical 
ability studies (9) was followed In detail In tho administration of the teat. 

In the cases discussed here , a high degreo of motivation was maintained through- 
out tho testing period by encouraging each subject to Improve his previous score* 

In addition, intra-palr competition was atreBsod so that each twin was constantly 
motivated by the dofiire to excel his brother, Rapport wna eeUbllBhed with vary 
little difficulty, since tho boys regarded tho toat aa a contest or a gano. 

In order to determine tho effect of practice on twin rosomblancoD oach subject 
wao E^von six successive trials on Boards A and IB In alternation. Those trlole 
constituted the practice serlen , lminod lately following tho practice oorlos each 
subject was given the final test on hoards C and D. Each subject proceeded with 
tbs subsaqiieht trial an soon as He Indicator tliuL ho vaic aufflcloiitlvV reotofl. In 
general, the intervals between tests varied from one to five minutes. 

Wherever possible the testing of one member of ft pair was liranod lately followed 
by the testing: af the other member. In all cases both members of a pair wero 
touted during the same day, 

Scores are expressed m terms of the total numtxj-r of aoconrta token to place 
the 5G blocks In each board. 

Jn order to del ermine whether any relationship exists between the fom board 
performance and intelligence in children younger thou those on whom the ninneuotn 
tent w:\n first «laudr‘rcUi;ud , tho Kid lima n -Anderson CT'>up touts wero administered 
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to all twin pairs. The intelligence testa were administered within one to two 
days after th6 subjects had teen given the Spatial Relations test. 

RESULTS 


Inter-correlation of Teat Scores 

The reliabilities of Boards A and B and of Boarda C and D aa determined by 
correlations between teste are presented together with ifte mean score and the 
standard deviation for each board In Table XI. In computing the reliability of 
Boarda A and B only the first trial on each wag considered. The greater varia- 
bility of score a on Boards A and B makes the comparatively larger reliability co- 
efficient of Boards G and D a till more significant. 


Table 11 

Ra liability of tha Teefc 



Moan 

S.D. 

Roll ability 

fiol lability 
ts p.-Br , ) 

Board A 
Board Q 

494.1 

391,3 

163.1 

129.2 

,7-M 

,053 

Board 0 
Board D 

397.9 

370-9 

137,1 

121.5 

,764 

■ 005 


The Increased reliability may ho due to practice effects, parley (2) p who ad- 
ministered the test to adult subjects, reports greater reliability for Dob* lg B, 
C, and D when Board A la used as a practlca trial, 

In a study of practice effects It becomes Important to determine whether the 
same function la being tested from one practice trial to another. In the test 
uaed In this study It la possible that the later trials measured a memory factor 
unrelated to ire chan leal ability. 

Evidence that the practice trials measured mechanical ability may he found In 
an inspection of the correlations between the practice trials and the combined 
scores In the final series. These data, presented in Table III, Indicate a con- 
sistently high relationship between practice trial performance and the combined 
scores on G and D, 


Table III 


Correlations botvaon bho Soorefl on tha Separata Praabioe 
Trials and the Oomhlnod Sooro on Boards 0 and D 


Prautlco Trial 

Carralntlon# 

1A 


2D 

,043 

3A 

.017 

4B 

,035 

5A 

.650 

6B 

.071 


“The P«Ej v for r j ° la ^ |0$ 


Since the arrangement and the forma of the cut -out a In Boarda C and P are dif- 
ferent from those in Boards A and B, It cannot be assumed that the high relation- 
ship Is due to practice in memory-motor functions unrelated to mechanical ability. 
Bather, tho evidence au enn t a similar type of performance la being measured 
from ono practice trial to the other. 



BFtODT ■ MBCHWIOAL ABILITY OF TWINS 


211 


EfTMK Pf Praptjcg 

Tho data prasonted In Table IV show me relationship or ago and practice to 
performance. Because o f the amall number of casoa nt eac\i ago level the acoroa 

Table IV 


Mean Sqohoa Undo by Siibjootn of Different Ago LovoIh 



D y*» 

(U =24) 

9 

(H S 22> 

ID yr, 
(N=l2) 

ll yr. 

( M— 24) 

12 yr, 
U S 2B) 

13 jr. 41 
IW=14) 

l-A 

593 

569 

552 

4 43 

416 

314 

3-9 

494 

4 67 

AH 9 

346 

317 

2B7 

3 -A 

377 

391 

320 

296 

256 

246 

4-B 

3 61 

359 

152 

263 

260 

22S 

5 -A 

343 

334 

297 

262 

241 

205 

6-B 

32B 

330 

2Q5 

252 

245 

210 

C 

4B5 

5D0 

437 

357 

313 

292 

D 

445, 

436 

402 

346 

311 

270 


4 in WUs iJinfcflfiOG fcha two toonbapa o£ tho 14 yr* old pair h bvo boon gIbb/i- 
lflod uhdor tha 13 yr, category. 


of the various age groups wore ccmblnod Into two categories, namely, an a to 10 
yr. group and an 11 to 14 yr, group. The curves for the no two groups end that 
for the total number of subjects are plotted In Figure 1, In all three canoo 
the curves tend to approximate tho general form of a negatively accelerator curve. 

A study of the curves relating to performance on Board C indicates a tranafor 
effect carried over from performance on tho practice eerie a. Thus, for all sub- 
ject b there was an average reduction of 86 seconds in time scores between the 
first practice trial and the performance on FormC. This Improvement of acore 
was also characteristic for each of the age groups, and la Indicated by the mag- 
nitude of the critical ratios presented lh Table V, 


Teblo v 

Difference a In Moan Soarofl on Trials 1A and For m C 


Ago LqvqI 

AV ,-lA 

Av.-Farn C 

Dirr . 

a airr. 

d/ ff mrr 

0 

593 

405 

100 

6.6 

16.4 

9 

569 

500 

69 

n.i 

li.5 

10 

552 

437 

U5 

9.6 

n.9 

11 

443 

357 

□ 6 

6.0 

IT. 6 

12 

416 

313 

103 

6.3 

16,3 

13 

314 

202 

22 

5,6 

.7.9 

0-10 

575 

461 

94 

6,1 

15.4 

11-13 

404 

325 

79 

5.0 

15.0 

ALL 

404 

390 

06 

5.2 

16.5 


Thera v^as a g (moral tendency for variability of o cores to doer wise with prac- 
tice, This tondoncy is illusfcrafcod lh Table Vf which indicates that variability 
is at a minimum on tho fifth trial ond Increases olirhtly on the sixth. 

Tnblo VI 



Mean 

Sqoraa and 

Stondn rd. 

Pevda tlona 




u 0 - 10 

IH-5U) 

11 - 14 

111-66} 

All Ul 

=124 ) 


L'nan 

S.P. 

KoRn 

s.n. 

J .'Tin 

:j .d , 

Xft 

575 

14 5 

404 

173 

4 J4 

167 

2B 

4 TO 

l?fl 

7 21 

no 

7«-jl 

129 

3A 

3 70 

00 

2 60 

41 

716 

PC 

4B 

353 

76 

253 

51 

700 

fll 

SA 

730 

72 

241 

44 

2H7 

74 

6a 

323 

no 

240 

49 

2 7*i 

77 

C 

4£VL 

141 

3?5 

no 

7'JU 

17 7 

D 

472 

121 

*»U 

92 

770 


^ Ago 

laltan from 

tha min rant 

. hill f yn 

ii i* , 
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However, any comparison or the mean scores and standard deviations of the sop- 
arato age groups and of the practice triala must be regarded very carefully, 
since the acoroa as Indicated by the time units cannot be assumed to be equal at 
different points on the practice curve. Thus, a reduction of time from 240 to 
230 seconds probably represents a greater improvement than a reduction of time 
from 530 to 520 seconds. That is, the score units which are "physically" compar- 
able cannot be regarded aa ''psychologically" comparabjfe. 

Although the members of the younger group are more variable than the older sub- 
jects, the coefficients of variability in Table VII suggest that this greater 
variability may be a product of the unequal unitB of the learning curve. 

A nalysis of Intra~palr Differences 

A comparison of the means of the absolute differences in scores between the 
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Tdbla YIt 


CoflfrioitintD of Variability 



G - 10 

11 - 14 

\-h 

25.2 

32.9 

2 -is 

27.2 

24 .5 

a -a 

23 ,a 

17,5 

4-t 

21.5 

20,2 

5-A 

21. B 

1G.2 

6-0 

24. e 

20,4 

C 

29*3 

24, A 

D 

20.0 

29 a 


twin pairs as presented In Table VIII shows a markedly closer resemblanco for the 
Identical twine. This greater similarity of Identical pairs becomaa all the more 
evident when an analyst a is made of the means of the lntra-palr differences on 
the combined scores of Hoards C and I), In Hits case a D/rf cliff, value of IS. 6 
was obtained. The Inconsistent trend in the ai'so of tho critical ratio with 
practice suggests that practice as sue!) has no effect on the degroe of differ- 
ences in resemblance between fratornal and identical twine. 


Tnbla VIII 


Ida quo and Standard Deviations of JVbsolvLa Dlfforonoan 
bo two on PnlrQ Togothor with Crltloal Hat loo 



Fra tarnal 

Mann ° moan 

tN ? 7i; 

3 ,P* 

° B ,0 * 

IclonUc.nl 

Mean <* incun 

(»^9) 

a,D, ° 

fl.d. 

Dtrr- 

UaLwcen 

Uonrm 

®diff , 

D ^ <r curr 

1-A 

100.3 

17,1 

75,2 

9 -3 

86.4 

15.9 

05.4 

2.9 

21.9 

5.70 

4.1 

2- B 

97.7 

15,. 1 

B7,7 

io. r 

CO. 5 

9.B 

57,0 

4.9 

77, a 

5.01 

7*4 

a -A 

57.1 

B,D 

46.1 

5.7 

41.6 

9.0 

52.9 

2.0 

16.5 

4,22 

3.7 

4-11 

51.1 

6.9 

79 .4 

4*& 

39.1 

6.2 

33 .2 

2.5 

10.0 

7 .62 

$.0 

5 -A 

54.1 

5.2 

29.6 

3.6 

24,3 

3,4 

ID, 6 

3,9 

29. D 

2.93: 

10,2 

6-U 

49.5 

6.1 

34 ,Q 

4-a 

30.5 

6.0 

32 .7 

2 1 5 

19.0 

7.40 

5*4 

C 

90.4 

13,2 

75,6 

9.3 

73,3 

U.G 

67,0 

2.2 

17.1 

5iO 

7*4 

D 

90,0 

17.4 

76.9 

9.5 

57,4 

15.2 

ai.o 

5-3 

40.6 

5.35 

7,6 

CAD 

173.6 

21,5 

127,6 

15.2 

G9.3 

23,3 

125.3 

11*1 

IM ,7 

6. CO 

12*6 


Analysis of Reaamblaiicfl Coefficients 

Unfortunately, tho vrido age range of the subject a tasked and tun email rumU^er 
of cases at each age level Italia tho interpretation of resemblance coeff loiontn 
aoirtowhat hazardous. This is oapoclnlly ao in llpht of tho fact that an onalytalo 
of the data imUcabea a curvillnoar relaticmahlp of Unt perf ornvuico to cUrcm&- 
logleal upo, For this reason tli« product -monont partial correlation?] In Tabla 
IX are presented only as a possible sag "oat lem of vJhnt the cUffarnncoa in vonou- 
bianco liotwccn fraternal and identical CnJnn ml L r ht bu If ago wore hold comic wit 
experimentally. 

Despite tha limits of lntnrprcthtlorij however, It is into wall nr to no to that 
tho partial correlations tend vary definitely to substantiate tho findings indi- 
cated In an analysis of lntra-palr diffoironcoa, Tho data <\l hand, then, ccui 
leave vory little dfubt as to tho fact that identical twlnu ro zombie ojio another 
much more clos-oly in performTiico on tho Spatial filiations thiui do fraternal 

pijrn, A final evaluation of thin point, | in waver, mint rest on n at tidy of an 
adequate mtiiibor of twli pairs of the sdjsui uro. 

Of ini ores t to tills study is lie! hvw ir ' 3 rvp-'rt <'i tho of foot a of practice 
m twin ronbiuhlimcoG in motor shill*;. Hi 3 analynl s ivrrd iV n lion?- icon;? i'rmipu 
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Table IX 


RoBQirfolflncae Coaffloionta in Moahanloal Ability'* 



Total 

Corra labian 

Fra ternal 

Rolatlonohip 
of To at: 
Performance 
to Ago 

Partial 
Correlation 
(ago hold 
constant ) 

Total 

Correlation 

Idontioal 

Relation ship 
of Teat 
Perforrmnoa 
to Aga 

Partial 
Correlation 
(nga held 
aonstant) 

l-A 

.626 

.578 

.436 

.740 

.537 

.646 

2-B 

h 53.3 

.659 

4104 

.760 

.545 

,659 

n-A 

.595 

.775 

-.015 

.700 

.490 

.613 

4-B 

.670 

.636 

.393 

.747 

.535 

.645 

5 -A 

,648 

.103 

.303 

,QB9 

.624 

.019 

6-B 

.674 

.676 

.399 

,023 

,442 

.775 

G 

,622 

.636 

.366 

.133 

.502 

.643 

D 

.445 

.612 

.113 

.690 

,372 

.640 

Q (c D 

,642 

,670 

.351 

.803 

.452 

.752 


# Ftaaomblanoo ao ©f fio lents o&loulatod from double entry Boatbergrams . 


[l.e, with respect to ranee of scores) showed that practice on the pursuit rotor 
and spool packing teats increased the reaeroblance of fraternal twins but that it 
■had no effect on the degree of resemblance of identical twins. On the card sort- 
ing toBt both the fraternal and identical twin pairs ahowgd a slight decrease In 
resemblance . 


Intelligence Test Results 

Since It Is doubtful that the l.Q.'e on group taste have the same significance 
at the different age levels, the results on the Kuhliran-Anderaon teats must be 
interpreted with caution. 

The mean I.Q, for the total imrobBr of twin subjects wag 90 .ESS, for the iden- 
tical group 99,31, and for the fraternal group 97,6. It if) interesting to note 
that the results conform to the findings of Day (3), vtfio in summarizing the lit- 
erature on the differences in mean I,Q, between fraternal snd identical twins, 
reports that In each of the research studies reported, the identical twins show 
a consistent superiority to the fraternal twins. The reason for this la not 
apparent. 

The resemblance coefficient 3 in intelligence presented m Table X are lower 
than those usually reported In the literature. As two typical studies the results 
of Wingfield (12) and of Marrlam (7) are cited. A comparison of the standard de- 
vlaticTiB in Table X, however, moke it evident that the smaller valnuB of t in the 
present study may ba explained by the comparative difference in variability. 


Table X 


naaentolanoo Coeff la lent a and Stnhdprd Dovlatiapo of 
on Morriman'a, Wingfield's and tho Preuant Studies 



Morrim&n 

Win B f laid 

Present 

Study 


r 

3,D. 

r 

S.D, 

T 

3 -b. 

Prato mal 

_ 


,70 

13.5 

.550 

9.17 

Identical 



.90 

14.3 

.644 

9.B6 

Combined 

» 782 

15,1 

-75 

12.66 

,705 

9.54 


Table XI shows that the relationship between performance on the Spatial Rela- 
tions Teat and intelligence (as measured by the Kuhlman -Anders on test) ranges 
from ,001 to .216 on the Boparate practice trials. This low degree of rolafcioh- 
Bhip between mechanical ability and intalllgonca la in harmony with tho toad, re - 
suits on 7th and 9th grade children as reported in the Minnesota study (9), 
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Table XI 


Ooprol&tiono between Tliuj 3oorefl on the Spatial RoU Ilona Teat 
and l.Q.'a on tha Kulilman-Andarapn Tent 


Trial 

Correia tj on * 

L-A 

.216 

2-B 

.114 

1-A 

,031 

4-n 

.162 

5 -A 

.140 

6-B 

.003 

Q 

■ ITS 

D 

.134 

C «Sc D 

.113 


■*P.1£. r for V t o Lo 4 .06. 


SUMMARY AND CONCLUSIONS 

Tha purpoao of the procant study was to determine the decree o t twin resem- 
blances in performance on the Minnesota Spatial Relations Test, which la a form 
board designed to moaBure mechanical ability , The teat was administered to 03 
pnirfl'of twin boys of grade school aga, 29 of which wro diagnosed as Identical 
and 33 aa fraternal, Tha mean I,Q. of tha fratornal twins was 97,6 and of the 
Identical twlno 99,3, Olx successive trials on Boards A and B wore given afl a 
practice series. This was followed by the final teat on Boards C and D. The rfir 
suite follow! 

1, The reliability coefficients for the separate Boards are .063 for 
A and B and ,005 for C and D, 

2, The correlation* between the practice trials end tha combined score 
on C and D suggest that the gcuto function is being measured on all 
practice trials, 

3, A study of practice affects revealed that (a) variability of scores 
decreased markedly with practice, (b) the practice curve was nega- 
tively accelerated, and (c) thore was a transfer effect from tha 
practice to the final aeries ( 

4, An analysis based on Intra-pair differancoff and resemblance co*c- 
ficientg showed a markedly closer resemblance- between Identical 
twine than between fraternal twins. 

6, There Is apparently no relationship between twin similarity ahd the 
number of practice trials, 

6, There in no relationship between performance on the Minnesota 
Spatial RolatlonH Test and intelligence). 

ft may bo concluded from an analyal'’ of intra-pair di/ferencae and Iran the 
trendB indicated by tbs resemblance coefficients that identical twlna rosemble 
one another much more Closely in performance on the Minnesota Spatial Re la t Iona 
Test than do fraternal pairs. The moat plnu9lble explanation of tills dlfferonco 
in the degree of resemblance between the two groups of twins la that for frater- 
nal pairs there is q greater differentiation of barodl tnry capacities, It hardly 
seema likely that the greater similarity of environment between the identical 
twins would account for tho obtained results in that all conditions of tasting 
were hold constant for both sotfl of twins. 

The results on twin resemblances In themsalvos do not allow for n com plot© 
evaluation of the environmental factor A3 It affoctn mechanical ability. Thoy 
me roly lnd lento that underlying tho ability to perform on tha llinunootn. Spatial 
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Relations Test Is an important horQdltary factor which cannot bo neglected, 
llogboit ■* a (4) point of view is particularly relevant to this aspect of the problem, 
He states: "Tile study of twin resemblance shows that the Inborn capacities of 
Individual men and women are different, Of itsalf It does not assist us to form 
any judgment concerning the extent to which such Inborn differences are related 
to existing Inequalities of social privilege.,.. " 

BIBLIOGRAPHY 

(1) DahlWrg, a.: Twill births and twins from a hereditary point of view, 

Stockholm: Bokf orlags-A ,-B, Tldeng Tiycherl, 1928, pp; 296 + 15 * IB. 

(2) Darley, J. Q.r The reliability of the testa In the standard battery, in: 

, Research studies In Individual diagnosis, edited by D. Q, Paterson. Unlv. 

of Minn. Employment Stabilization Research Institute, Bulletin, Vol, in, 
No, 4, August, 1934, 

(3) Day, E. J.: The development of language In twinB. II, The development of 

twins: Their resemblances and differences. Child Development, 1032, 3 
298-316. 

(4) Hogben, L,: The problem of twin resemblances. Chapter I In: Genetic 

principles tn medians and social science, How York.; Alfred A. Knopf, 
1032, PP. 11 + 230. 

(B) Jones, H. E, and Wilson, P . T . : Reputation differences in like -sex twins. 

J, Exper, Educ., 1933-33, 1, 86-91, 

(6) HoNemar, o,: Twin resemblances In motor skills, and the offsets of prac- 

tice thereon. J. aenat. Psychol,, 42, 70-99. 1933, 

(7) Herrlman, C,: The Intellectual resemblance of twins. Psychol. Review 

Monog,, 1924, 33 (No. 152) p. 50. 

(0) Neman, H. H, : Studies of human twins, Biol. Bull,, 192B, 55, 1, Methods 
ol diagnosing monozygotic and dizygotic twine, 283-297, 11. Asymmetry 
reversed, or mirror imaging In identical twins, 290-315. 

(9) Paterson, D, G,, Elliot, R. tt (J Anderson, L. D., Toops, H. A., and HeW- 

breder, E.: Minnesota Mechanical Ability Studies. Minneapolis: Univer- 
sity of Minnesota Press, 1930, pp, xlll + 590, 

(10) Seimens, II. W, : The diagnosis of identity in twins. J. Hered,, 1927, 10, 

201-209 . 

(11) Stocks, Percy: A biometric Investigation of twins and their brothers end 

slaters, Annals of Eugenics, Unlv. Press, Cambridge, vol. IV, Porto I 
and II, April 1930, pp. 49-107. 

(12) Wingfield, A. H.; Twine and orphans; Tho Inheritance of Intelligence. 

London and Toronto-. J. M, Dant t Sons, Ltd. 1920, pp. xll +• 127, 



THE MENTAL DEVELOFTJENT OF CHILD REM OP 'THE SAME I<1 
IN DIFFERING INSTITUTIONAL ENVlRONtfENTS 


ORLG L. CRI3SEY* 

THE PROBLOI 

The concept of intelligence aB fixed and unmodi f labia , or only modifiable with- 
in very narrow llmiba, is yielding to a viewpoint which conceives of intelligence 
In more functional terras. No longer can lb be said Chat an early intelligence 
teat rigidly classifies a child for life in terms of mental potent ialitien. 

Rather, changes in functional mental performance are aeon to bo related to envi- 
ronmental differences. Recent studies, especially of children at the yoi mgor 
agoa, have Bhowti that these changes may bo large in extent and nppaar to follow 
certain trends in relation to general env lronnwntal Influences. 

Studies of proschool and school aga children by Wellman (4) and Skoals 13) have 
shown that groups of individuals at the montal levels below the central tendency 
of a p or ilablon appear to gain on rotosta, while thoao at tho upper levols tend 
to gala leas or to lose in IQ. The factors responsible lor theso phenomena are 
difficult to understand. Do gain? (or amollor loaned) at the lower IQ Xevolo of a 
population mean that the average esta the rl stimulation level" for the group , tend- 
ing thus to encourage those at the lower levels to greater attainment, while those 
in the upper categories are not challenged to attain their relative potent i&llfclos 
to a similar degree? Perhaps Sherman and Koy 12) are right when they oxplnln the 
general decreaaee In Intelligence quotients of children in an isolated Virginia 
community as due to living in on environment which does net demand grantor dovol- 
orient , Do children develop only ns the environment demanda development'/ Or, 
applied in another way, does an environment " geared” to the average child of a 
population tend to stimulate more highly those individuals below the central tend- 
ency of the group, by demanding more of them, and fail to at iron late similarly those 
above the average? Do anv lronmonta of differing mental levola ahem dlffQronco3 in 
ChaSfl rolat lonahipa? 

tf tho mental love I or an onvirorunant is m Important factor in a child's i.wn- 
tul dovolopmont, then the mu of mental development of a child In an lnuUtwliun 
designed for normal and dull-normal children should vary from that of a child of 
similar mental ability In on institution doaignod for tho f oablo-mindocL It In 
the aim of this study to lnvoatigatG tho mental dovolopiunb of children of tlio 
same mental level In relation to residence in Institutional environnonta of differ- 
ing mental level. 


SUBJECTS 

Tho aubjecta for this Investigation conslnt of children nisi dent In four Iowa 
Institutions: tho lava Soldiers' Orphans' Homo at Davenport , the State Juvonllo 
Horae at Toledo, tho Institution for the i'eoblo-Mindod at Clujuvo.'d, and Un? Uoopi- 
tal for Eplloptlca and School for Fooblu-iUiitr-l at Woodward. Tho cluhki usivi view 

ll-'rnij lows Clil la "fn ll am r J • "i< - m j'n'j 'Ufn'-jij, ilmn Unlj-rilLy uf 5 « jh , 1-Jut Git?, Ima. 

“IV 
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selected from a largo number of children who had been given Individual teats, and 
wbo were resident In these institutions between an Initial teat and one or more 
re testa. Subjects who were over sixteen years of age at the tiros of the initial 
teat or retest wore eliminated so as to moke all intelligence quotients computed 
on the basis of actual life age. No colored children, epileptics, physical anom- 
alies, or cases at the idiot or low imbecile levels ware included. 

For convenience, the following key will be used in referring to these institu- 
tions! 


Institution A: 
Institution b: 
Institution X: 
Institution V: 


The Iowa Soldiers' Orphans' Homs at Davenport 
The State Juvenile Henna at Toledo 
The Institution for Foabla -Minded at Glenwaod 
Hospital for Epileptics and School for Feeble- 
Minded at Woodward 


TEOT3 AND PROCEDURE 


The Stanford and Kuhlmann revisions of the Blnet scale were ussd for all in- 
dividual teats. The use of the Kuhlmann, however, was limited to only a few 
younger children for whom a basal mental age of three years aould not bs obtained 
on the Stanford, All testa wore administered by well-trained examiners as a part 
or the co-operative program bo tween the Iowa Child Welfora Research Station and 
tha Iowa poard of Control of State Institutions. These testa have been given at 
varying Intervals during the laat eight years. 

The approach used In this study Is the method of matched groups, In order to 
obtain aa flna control aa possible, three criteria ware decided upon ee the bases 
for selection In pairing: 

1, Individuals must be within 3 points in IQ. on initial teat. 

2, At the time of the first teat, chronological age must not 
vary more than six months , 

3, The length of Intervals between the respective initial tests 
and reteeta muBt be within six months. 

Various environmental comparisons wore set up by pairing Individuals In homes 
for dependents with children In institutions for the f&eble^nlnded on thasa baaaa. 
Resldente in tho homes for dependents were paired not only with nontranafera in 
the schools for the feeble-minded, but also with children who had been previously 
transferred from the homos for dependents. In moat cases only one Individual m& 
palr&d with another, but in aoms instances where the criteria werB m&t, one In- 
dividual might enter ihto two or more pairings. These cases were the exception 
rather than the rule. The following environmental groupings are compared in re- 
lation to mental development, 

1. Residents at homes for dependent children, Institutions A 

and B, with nontransfers in schools for the feeble-minded, 

Institutions X and Y 

2. Residents at Institutions A and B with transfers from these 

institutions to Institution X 

3. Residents at Institution A with transfers from Institutions 
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A. and B to Institution Y 

4 * Residents at Institution B with transfers from A and B to Y 

&, Total pairings of residents at Institutions] A and u with 

t ran b fora and nontranafora at Institutions X and Y ty 

chronological age groupings (under six, eeven to twelve, 
thirteen and over) 

6 . Total pairings of residents at Inst 1 tut Iona A and B with 

transfers and non transfers at Institutions £ and Y 

RESULTS AND CONCLUSIONS 

Analyses of these comparisons are presented below in two tabulations, In tha 
first, children of the seme IQ reaidBiit In environment* of differing mental level 
axa studied on the bases of the varioua environmental groupings, in tho second 
tabulation these palrlnga have bean classified according to age groupings. Tho 
reauitg of thane analyses are aa follows: 


Uatobod Oroupo 


HOQldonbs at Insti- 
tutions A end B 

Reoldenba ft* Insti- 
tutions X and Y 

Residents at Insti- 
tutions A <and B 

Transfers to Insti- 
tution X 

Re aidants at Insti- 
tution A 

Transfer* to In*tl- 
tufcloJi Y 

Rsflldahes at: Insti- 
tution D 

Tranofera to Insti- 
tution Y 


Ago Groupings 


Chil- 

dren 

Hut Ob&ngss 

Mean 3*0, 

40 

.5 

6.0 

40 

-5.5 

7.1 

30 


7.4 

30 

-4.7 

7.3 

49 

2.6 

7.6 

49 

-7.9 

9.9 

39 

1.7 

5.7 

39 

-4.5 

3.1 

Chil- 

dren 

S«t Changaa 

Kean 3,D. 


i IQ 


14 

3.E. h 

K«ui 

Range 


68,6 

SI to 90 

1.0 

68,9 

S2 to 99 

1.4 

63,0 

60 to 74 

1.3 

60,9 

61 to 73 

1.1 

60.4 

50 to 75 

1.4 

6B,3 

49 to 71 

.9 

70.4 

65 to 13 

.6 

70 a 

63 to 73 

n IQ 


IQ 

a.s^ 

Keen 

Range 


Raaidant-n in Institution" A and B 


Under el* yanrfl 
flovon to twelve jOdrB 
Thlrfcaor yaflra and oyar 
Total all ages 


Ha aidant* 

Under a lx jaera 
3a von to fcwolF-a y»OI*a 
Thirteen sqbts ana oy«r 
Total all agoa 


a q .5 

10,2 

2.2 

64 .1 

50 

ta 

62 

76 .2 

6.2 

.7 

TO .3 

56 

to 

9Q 

50 2 ,9 

4,6 

,1 

60.2 

59 

to 

73 

147 0.3 

7.0 

.6 

60,1 

50 

to 

90 

and Transfers In 

Institutions X 

and Y 




21 -4 .3 

11.0 

2 .6 

64 .3 

49 

to 

B1 

76 -5.5 

5.6 

.6 

70,3 

55 

to 

99 

50 -4.2 

3 .3 

.5 

60.4 

62 

to 

76 

14 7 -A .9 

7.0 

.6 

60,9 

49 

to 

99 


Thoy may be aimiroarlaod In the statononts bolow: 

1, When children at Institutions A and D are paired with noutronsfora at In* 
□ticutlonfl X and Y, tho orphanage) children tond to romain constant while the 
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chjldron In the Institution for the feeble-minded tend to lose. A significant 
difference or 6*0 IQ, points Is found between these paired groups. (Critical 
ratio, 4,5) 

2, Comparison or residents of the two homes for dependents (A and B) and 
transfers from these horns □ to an Institution for feeble-minded (X) shows a dif- 
ference of 9,3 points, and is statistically signif leant. (Critical ratio, 4.4) 

3, Residents at Institution A when paLred with transfers from Institutions k 
and B to Institution Y Indicate a significant difference (6.6 points) in favor of 
the orphanage group. (Critical ratio, 3,6) 

4, When children at Institution B are paired with children transferred from 
the two homes for d&pendents to Institution Y, a similar significant difference 
may ba notad. (Difference, 6.2 points; critical ratio, 5.7) 

5, Regardless of age, the orphanage children continue to stay constant or 
gain while their pairs In schools for the feeble-minded tend to lose. In each 
case significant differences were obtained, (Dlffere7icoa , 12.8, 5,8, 7.1; re- 
spective critical ratios, 3,7, 6.1, e.Q) 

6, Throwing all individuals from the orphanages who entered into pairings 
Into one group, and similarly combining all the paired Individuals In the schools 
for the feeble-minded, a total of 147 pairs is obtained. In such a composite 
some pairs doubtless are entered several times* Their number Is not large enough, 
however, to influence to any great extent the total effect. The' results show a 
reliable mean gain of 2.3 IQ points for the orphanage children. While their pairs 
in schools for the feeble-minded show a mean loss of -4.9. Ths difference la 
significant. (Difference, 7,2; critical ratio, 8,6) 

These findings reveal a high degree of internal consistency. In every compari- 
son there is a consistently significant difference between these carefully paired 
individuals in envlronntents which differ at least 30 IQ points In mental level, 

In not a single comparison do the means of the orphanage groups show a loss, 
while a loss la Indicated In every mean for the groups in the Institutions for 
the feeble-minded. It should be remembered that in the homes for dependent b 
these children represent the lower mental levels of the Institutional population 
while In the schools for the feeble-minded those of similar IQ are in the higher 
strata. Seemingly, institutional environments of differing mental levels present 
unlike deuAnda upon children of the same IQ, causing variations in the rate of 
mental development In accordance with the child's relative placement above or be- 
low the mental level of hie environment , In other words It would appear that the 
average tends to set the "stimulation level * tor the group, and children develop 
as the environment domandE development. This conclusion is further substantiated 
in other findings in tho larger study of which this investigation Is a part (1). 
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VALIDITY OF COMPARISONS OF CUraiEWT METHODS FOR EBTIHATINU PirYSICAL STATUS 

RAYMOND FRA MEN 

A paper by Evoretb L. Mare Hall in tho March 1937 number of “Child Development ,■ 
promptg a brlof dlscuaaion of the basic conn I derat lone which should control an 
evaluation of physical status estimates, l 

There ore three ways In which the discussion of thin subject becomes confused. 
The paper used lor purposes of Illustration In this criticism le guilty of all of 
these. The departures from clear anulynla are: 

1. Failure* to distinguish tho nevorlty of selection from the adequacy of the 
selection, Any method of monouroiramt may l* sot to obtain any number 

of’ selections doslred, but tho main critorlon for its value is tho de- 
gree to which the select lone whl ch are made, reproHsnt whnt 1 b claimed 
for them. 

2. The assumption that ■under-weight" le Synonymous with "under-nour- 
ished , " 

3. The reference to popular abbreviated applications without due con- 
sideration of the basic published material Milch Is tholr foundation. 

DISTINCTION BETWEEN SEVERITY OF SELECTION AND ADEQUACY OF SELECTION 

One of the comparisons nado in the paper hero used no Illustration 1 b between 
three methods of selection which use progressively more skeletal moan urea ao con- 
trol, Tho Baldwin -Wood tables are based on a height -weight correlation. The 
Pryor and Stoltz tables are based on tho correlation of holght and hips with 
weight, 2 Tile third method uaed In comparison is that of C. H, McCloy viilch uses 
wo 1 giit residuals from a a till more inclusive Jkolotal arrangement, 

It In statistically obvious that tho variability of the reniduala In weight 
must grow progressively smaller aa the okelotal a lemon ts in tho correlated vari- 
able Increase. Thin la best shown by comparison of the multiples and real duals 
involved ao prosontod in tho 1929 American Child Hoalth Association Monograph on 
this subject. 3 

Tho roal problem le not the shrinkage in varlnhlllty (and thin is all that la 
shown in Table 1 of Morohall's papor) but rather an o valuation by outoide criteria 
of tho canoe which arc port of a critical group (selected by standard deviation 
position or by percental methods), Studies have beon mado which arrive at ewch 
an evaluation and it can be shown that children selected by use of multiples con- 
taining skeletal measurements In addition to height are far more likely to bo the 
type which physic inns call undernourished than oro those noloct&d by olther the 
iJnldwln-Wood tables or the Pryor and Stoltz tables, Fron the point of view of 

* livorott L, Marshall, h a Comi;pr 1 turn of Four Current Hathndfl of fcatliwitlpg Physical 
l) tn tu3 

2 Pryor mid Stoltz do i^ul. une lli« rail ll pin \mfc do dnrlvo a type °T ra lft tionohl|' ■ The 
nmltli'lo Riven Uflltnr reaulia* 

1 PrnjiEon, JloyiAmd, 'h’iiyolanl Kennnrno or (irovfth firnl Nutrition." Monograph II of th® 
school line It |i Honenroh Snrl«o. Ann rt aim Chili. Hnnlth Ammo U t Ion, Hew York, 19^0, 

Till 
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msDhodj there is no distinction in this totter type of walght selection between 
the one published by C ( H. HcCloy In 1938 and 1937 and the American Child Health 
Association method published In 1929, ''Physical mas urea of arowth and Nutrition," 

The comparisons given by Marshall in Table II do attempt to show tho overlap 
of selection but the error of unequal severity of selection mokoa conclusions 
from thin table impossible. In order adequately bo compare tho methods, the 
measurements must he ao set that each selects the same number of critical cases, 
This follows becauje the function we are trying to measure Isa variable and hot 
a category and any attempt to compare as lections made by any two methods must in- 
sure the same rigor for each. One could obviously aet a particular measurement 
to Include 90& of tho cases and then this would Increase one's chances of overlap 
with other methods of selection enomouBly. 

CONFUSION OF "UNDERWEIdifr" WITH "UNDERNOURISHED " 

Marshall In hie paper continuously refers to tho ACH^as an estimate of "being 
underweight." This was, of course, never intended and should not be imputed aa 
an objective, The estimate was purposely built to avoid the use of weight in the 
consideration of malnutrition. The reasons for this procedure are gi^ 011 in tho 
monograph referred to above, which deala wholly with the natter of estimate of 
weight by multiples. The authors have produced tables for use In making weight 
estimates as residuals In a multiple regression and these are entirely Indepen- 
dent of tho ACH Index. 

The value of this Index can In no sense be derived from a comparison with 
weight selections, An attempt has been made to evaluate selections In torma of a 
more inclusive anthropometric survey than ia Involved in either of the three meth- 
ods quoted In tho article under discussion. 2 This paper showed the degree of suc- 
cess by this type of estimate when compared with estimates of comparable severity 
in two of the other raeasureronte under discussion. The objective was to find 
children who showed an overlapping deficiency in three criteria, - weight for 
skeletal build, am girth for skeletal build, and subcutaneous tissue for skele- 
tal build, When those t liras criteria are uaed in combination the ACH screen so- 
lectloh la far superior to that made by tho two other methods. It netted 41 out 
of 43 Us yielded by an Intensive survey of COO). This compares to 27 ond 10 out 
of 43 netted by height-hlp-welght and height -weight methods respectively. 

More complete discussion of tho adequacy of the use of the ACH for the selec- 
tion of nutritional defects is contained In Chapter 7 of ''Physical Defects, Tho 
Pathway Co Correction/ 1 American Child Haalth Association 1034, 


A Fr&nzon, R. ond Palmar, Qi T. n Tba ACJI Ifldo-* of tl ut rifcional status," Kaw yo rk 
Araorloan Child Hotiith Aaaoaiatlon, 19d4 f 

2 FTanzan, Raymond , "Soleofclon of Hulnourlahed Sahoel Children." AiMrluan Journal of 
Dlneafl«a of Children, April 1934, Vol. 47 f pp , 709-79Q. 



CORRELATIONS OF PERCEPT ION KITH OTfEU ABILITIES AUD TRA1T8 in GRADE l l 


FRANK T, WIWON ANO CECILE WHITE FLEflMIW 
I . INTRODUCTION 

During the school year 1933-34 a variety or testa was given to twonty-llvo 
children in Oracle I of the Horace Mann School, Teachers College. Theaa included 
testa of heading rea<llnea 0 M i many of the Oates Reading Diagnosis testa; some 
reading achievement tests; mental ability testB, such aa tho Stanford Revision of 
the Dlnet-Slmon teats and various performance tosta; cortaln psychological toatB, 
ae of perception and perseveration; and aovoral measuroEi of pnycho-pliyslcal and 
peraonallty traits and of home background, The purpose of the study was to ex~ 
amino any possible relationships that might exist batweon mannurablo traits and 
abilities, and early progress In the mechanics of reading. 

The children of the group ccune from well-to-do homos, A Inrgo percentage of 
the parents vrare professional people, The following aver ape n for these pupils 
were found. 

Chronological Ago 0.31 

Mental Ago 7.01 

Intelligence Quotient 120,6 

Nearly every teat and measurement was given or made Individually, under care- 
fully controlled conditions, and by reliable parsons accustomed to admin is toping, 
tests to young childran, The cooperation of the pupils waa almost invariably 
excellent. It Is believed for these reasons, that errors of examination rare 
unusually lew, 

This report pro eon ts correlations of a perception toot with about seventy 
other manaureo and appraisals used in the original otudy. An original test was 
devload in which the G reflex Vocal Plan Shutter Apparatus, (atooitlug Company) 
wag used, Tho aperture wae sot at li, and the tension at 0-1. Tho adjustment 
plate indicated that thiB gave a reading of 10, 

Thirty-two teet cards, G£ by 4£ inches, of white, unglazad cardboard were uead 
for tha stimulus symbols. The symbols were: horizontal linos; vortical linos; 
fowl eflhouQttea; heavy outlined triangles; the digits £, 3, 4, 6, ojid 6; and the 
capital letters A, 0 t C, D, and E. The 1 otters and numbers wore in random ordor 
on tholr ronpactivo cards. There were four exposure cards each for tbs linos, 
triangles mid ailhcmottoo , and oight for both tho numborfl and tho 1 otters ( For 
each kind of symbol; one cord contained 2 symbols , one 3, one 4, and ono 6, oxcopt 
that for both the numborn and tho lot tore there were two cards with 2, 3, 4, or 5 
aymbola. The lines , letters, and figures wore made In black India ink with a 1/0 
Inch wide lettering pon, they were about 15/0 of on inch In altitude, i*id were 
spaced about 1/2 to 5/0 ox an inch apart „ At the beginning of tho experiment, the 

1 Thin roport preoexito n Diner fjififlo of b study of Tloedlnp RonflJiioaa RhoALri^ P Tig- 
ress in tho Prlmnry Gradea of tha llorooa Mnim Soliool, Tonohors CnllGfce, Haw York, 

TMfl study hn9 baton rtnda pSflalbls by tha eoaparo tlan of JUafl Agnofl P'jrkfi, Tflficllflr of Grade 
1 and othnr tenahera of Klndorfiortan nnd Ii'liaJiry Or-odofi, It tins b*gn undoi* the eu- 

porvialan or Daaiov Caalle White KleicninR, Sli'flJtor of r?ijiJ 1 In'll virtual I>3 valcpaflji fc and 
Quldnnae, and of Uoator Hollo 0. Rs^nolda, Vrlnaij.nl, Vroj/nvecl by F. T« Ullacn, DiupBPt- 
cunt gf kduofl felon. , Hun tor Colloga, ilnvi Vorh, with tlin a o;i latinos of the 0, j, work* frog- 
T 0 HU AdmlnlatrntLon p Mow York Cllj, projeat miuti'er nub-pro Ja o t 25. 

2sa 

CHILD DEVELOP! ENT, Vol. 0, IIo. 3 ISciptOmhOV, 1937) 



WILSON AND FLEMMING: PERCEPTION 


224 


cardB wore shuffled and during the test m re presented to ovary child li\ the or- 
der bhufl obtained. Two practice cards were ueod before the teat was begun In 
order to familiarize the children with the purpose and method or the exporlmont, 
The first practice card had two fowls; the second , the letters X, A, and J p The 
description and order of the cards are shown In Table 1. 


Tnble 1 

Doorlptlon of Perception Teat Garda 


Order or Pro sen- 
batlon of Teat Cards 


Praofcloa 

Oard 

a . 

2 duoka (In silhouette) 

n 

ii 

Id . 

X A J 

Teat 

ii 

1 . 

2 horizontal linos 

K 

n 

2 . 

*1 n it 

il 

ii 

3. 

4 ii ip 

« 

Tl 

A . 

5 ” 11 


II 

5. 

2 vortical llnoa 

H 


6 . 

n u 

« 

'I 

7. 

4 it ii 

il 

n 

D. 

S * " 

il 

n 

9. 


It 

n 

10 . 

3 'I { « * j 

il 

rt 

u. 

3 roosters &hd 1 duok (in allhoue fc te ) ■ . 

ii 

ii 

12 . 

5 roosters (In sllho-uetto) 

il 

M 

13 . 

6 s 

H 

VI 

14. 

4 62 
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The child was seated in a comfortable chair with his back to tho window. The 
apparatus stood on a tnble before him, tha face slanting at an angle of about 
eighty-five degrees from the horizontal plane, The distance from the child's 
eyes to the aperture was about fourteen Inches. The shutter was operated by a 
small hand lever trip. The cards were changed between ©xpoaureg and, of course, 
wore concealed from the child's view except during the inatoht of exposure. An 
assistant made the record of responses which wera given orally in answer to tho 
questions: “What do you see?" "How many?” 

The score was the number of correct responses. Ill practically every case the 
symbols were correctly described, but the children varied in reporting the number 
of symbols perceived. The test seemed quite long for the children tested, A re- 
test of nine children with half of the cards showed an agreement of 50 Yj of re- 
sponses with the first test for the same sixteen cards. Self-correlation of split 
halves for the entire test was .55, 

Tho data of the study are In terms of correlations obtained by the rank order 
method, To secure tho rank orders all measures and appraisals were reduced to 
numerical scores. Owing to lack of facilities, It was not feasible to make all 
the computations that were possible In the original study. A "finder" device ywih 



WILSON AND FLOTIINO: PERCEPTION 


£25 


used to golect Tor computation the correlations which aoonod to promlsa olgrtLfl~ 
cnnco. It la bol loved that through tlw uao of thla dovlco* although it was not 
altogether accurate, all the high and fairly high correlations wore found. The 
correlations omitted wore probably bo low .50, and moot of thorn probably nearer 
zero than .50, The P,E B of rho's when N - 2S, rajigo from + ,0237 for ,90 to 
+ .1335 for .10, 

Tho validity of many of the moasurea and appraisals la uncertain. Few correla- 
tions of seemingly unusual slzo wore obtained, howevor, ana fow wlilch were lncon- 
s latent with other corralatlons for the sura kind of traits and abilities found 
in tho complote data of tho original study, The opinion of tho toacher, of tho 
school psychologist, and of other qualified persons who have studied tho figures , 
is that the results have quite high validity, 

II. FINDINGS 


List l shows all the computed correlations of porception with the other tests 
In order of size. None of thane correlations is vary high. Thaoa for metropoli- 
tan almilarl t lea and for total matching, ,47 and .45 roapectl voly , ara about tfiat 
would bo expected from the nature of the abilities involved In the testa. Tho 
Bimllarit loo toot required visual perception of elrailaritlea and dlf foremens. Tho 
Hatching testa required much the same eart of visual porception, 

The correlation -.46 with the aatea Diagnosis Test, XI, 2 r plua supplement, 
which required the recognition of two spoken worda as being the eamo or different 
words, does not seem to be explicable on any grounds but chance. This tout was 
auditory. The perception test was visual. That there should be fairly high nega- 
tive correlation between these differing abilities is hardly probable. 
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Liot 1 - Continued 

Co rro lab Iona of Foraoptlon with 19 Ot'nor fclonauroo 

Van VJa&onon bonding ItBOAlncoa *Mt, ttoaory apua *21 

Van Woganon Handing RotidinooB Tost, In forma fc ion ■ .20 

Hildroth Fii-at arado Handing Annlysia ToDt, Ur tolling words .20 

Oatoa Heading Diagnosis Toata, XV, 2, Memory op&n, letters .19 

Poraovciratlon, Elklna-Mnllor, Attention Tost .19 

M-nro k Foal, Tima * ■■■ «1Q 

Oaten Rsfldlrtg lUognooia Tnafcu, XIII, 9, Adapted, Writing Ofipital nnl small 

lottera and digits . . - . . .17 

Tupping, Whipple nnrt Mealy * .16 

Van Wagohon Roudlng PiCodincBB Toat, Relatione ,14 

Gfttoo rrlmnry Holding foatn, Typs 1, Word raa ognitlmi , Huy ......... ,1/} 

Oti to h Primary Ikmdlng Taafco, Typo 9, Paragraph roadlng, Mny .12 

Metropolitan Rondlnoes Tont, Drawing mnn - - . * « .11 

GrCob Reading Diagnonis Teata, XIII, 1-2, Wribo wards .11 

SMp Toa t , • .09 

Chronologloal Ago *OD 

llorvouanoaa Intlo* .07 

Dovolopiwmtnl Index (bcbyhood) .06 

Van Wtijfoiion flaadinp floodinoon Teat, Vocabulary .05 

Pornorial Traltn .05 

Ontoa Rancllng Diagnoa Ln Tssta, X, 1, Dlond lo ttoro .11 

Clfttoa flooding Diagnosis Tsatn, IX, 10, rio aoftn ltloU anpitnl lot torn ,05 

Rovoraale, Visual parnoptlon * .04 

Van "Wage non Handing Rondlneon Tost, Word dlaorinilnnfclori .09 

Total, Voonbulary Time .01 

On tea Trlniary Handing Tontn, Typo 1, Paragraph rondlng, Unroll .01 
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0ntaa Primary Ilaadlnq Tosta, Typo 1, Word rocognltion , Novanihar * r ... *02 

Oatea nooning Diagnosis Toato, VIII, 2 , Word rooognition, visual prasanbation. ■ . . .01 

Metropolitan Roadlnos* Tost, Numb ora -.001 

Total Y o o nbuls jy «... -.<3QA 

Forsavo ro tlon, ElKlna -Mailer , Attention Tost -.09 

Total Errors -.09 

□ a tea flooding Diagnosis Teste, IX, 11, Rooognltlon small lattorn -.04 

Parent Q\Jea tlonnalro , Mo . of Vtotivifcioa , Total -.04 

In tolligeTioe Quotient, Stanford Rovlsion of tho Dlno t-fi lmon -.07 

Sceudlnsaa (.holo apparatus) -.00 

Oft toa naadlng Diagnoa is Toata, X, 2, flooognitlon sounded lattarn -.00 

Mora it Foal, Errors -.00 

parncmallty P.atltvg, lllaka, A Personality Rating Gonle for Children Sir. to Nina ». -.09 

Height 

Ontoa flooding Diagnosis Tests, XI, 2, Snine-d 1 f f oront words -.12 

Writing Tima -.14 

bia tro poll tan Itandlnoae Tost, "ontonooo -.15 

Q&tes Heeding blagnaoih Toats, X, Total, Auditory por-oeptlon -.10 

Aston Handing Diagnosis Touts, XI, 1, Haport nonnonac ayllahlrfl -.20 

(JatOB Herding Diagnosis Toats, X, ^ -4 , (living lnitlnl and flnol Bounds -.21 

Qatoa fleDflinR Dlognooia Tcntr, XI, 2 ond aupplonont, Sarno-d Ifforen L words -.46 

Average .19B 


Llat3 Z to 9 give correlations or perception with groupings or other measures, 
List Z shows the correlations of perception with fourteen reading testa. Only 
two of these correlations are even fairly high, namaly, ,42 and ,30. Doth are 
for subtesta of the Hildreth First Grade Reading Analysis Teat, one requiring 
matching phrasos and the other matching of sentence a. The total or this test had 
a correlation of ,30 with perception, The teacher' a ranKlngo in reading for 
November and Ray gave correlations of k 2Q and ,?A } respectively. None of the 
reading bests had nogative correlations with perception, although tho two lowest 
ones were ,02 and .Qfi. The average for the fourteen correlations was ,217, and 
the range ving from ,oa to ,A3, SottiQ but not very clcrno relationship between tho 
perception and reading testa la indicated, 

Liet -3 glvoa the corrolat icna between the perception test and testa of abili- 
ties with letters, There are flvo nef'atlvo correlations ln this list. All of 
these are for letter tests involving sounds and requiring no use of tho eyes, 

One other tont ln thlf? nroup of abilities with lattgro, a memory span tost, wnn 
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Carpola tlono of Paroaptlon with 14 Fonrtlng Tant-ft 
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Corrolfl tlons df TaraoptLon with 17 Testa of Letter Aklllfciaa 
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Llat 5 

Corrfllablona of Perception with 1-1 Pflyaho-Pliyalaai Monsuroo 


Total Writing Ti mo * *14 

n Vooflbulm’j Timo (Blnet, Aa bion-Agont, Kindorgartan Word Lint *03 
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Grip < . , . * * «37 
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Lint 6 

Corre lufcloiwi of Parooptlon with 7 Poraonnllby Monsuraa 


Rps/oraalSj Vloual poroajition * .04 

11 Auditor? par'd option .31 

Total Errors ( 9 testa) -.01 

Undo a Iran la botiavlor trnlba, parent quaofclonnalre .27 
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to EinO * - .09 

Uorvouflnaa a Indo^, parent quoe tlonnnlre ... .07 


Average -0G9 


Range - ,09 to .11 


also non-visual. It correlated .19 with the perception test. Of the twelve 
visual testa, two correlated .02 end .01 with the perception test. They were 
Part I of the Stone and Grover Classification Test and the Gates Heading Diagno- 
sis aubteat for recognition of words seen. In both of theao testa the children 
were to compare printed words. The average for all of the seventeen correlations 
of the list was .056, mid the range wa3 from -.40 to .33, Quite varied, but in 
the main not close, relationships between the perception test and the letter abil- 
ity measures lo Indicated by these figures. 

The twenty correlations of percept Ion with testa of mental ability, shown in 
List 4, ranged from -.20 to .36 and averagod .070, Three performance testa, 
namely the Seguln Form Board, Manikin, and Haaly Plcturo Completion Test II, cor- 
related ,36, ,35 and .33, respect lvely . M, A. correlated .02 and I, Q. -.07. 

None of the corrolatlo ns seems of special Importance. 

The correlations of fourtson psycho -physical measures with perception, given 
In List 5, ranged from -.14 to .37 and averaged ,099, The highest, .37 was for 
grip. C. A. correlated .08 and a composite score lor developmental index lln 
babyhood), .06, There seems to be little evidence of significant relationships 
between the perception test and the abilities and traLta in this group of meas- 
ures, 

List 6 gives corrolatlons with soven personality measures. None of these la 
high enough to euggest any relationship of consequence , 

sunmuv and conclusion 


h Uet of perception by an oxposuro tipi -t\ratUB , with Lwnnty-fWa orndo I chil- 
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dron, yielded a few I airly high correlation with soma visual etching tents. 

Tha avorage or correlations of the porcgption teat with 14 routing teoto was 
.£17; with 17 letter testa, .066; with 20 mental teats, ,070; with 14 paycho- 
physlcal meagirrfls, .090; and with 7 personality measures, .080. 

These results Indicate very moderate dogreo of relationship betwoon perception., 
as mo-asursd , and tested reading abllltlesj and varied degrees of relationship, 
ranging from moderate to little or none, between perception, as measured, and 
tested abilities with letters, and with measured and estljnatod mental, psycho- 
physical. and personality traits, 

a*r t{ « hhh ; 

CORRELATIONS OF MEMORY SPAM WITH OTHER ADILITIES AND TRAITS IN GRADE I 

This report progenta correlations derived from six mo no urns of memory npiui 
with seventy-glx other maaaurog and appraisals of the puplln, Tha Memory Span 
To st a ware: 

1- A sub-teat of the Van Wagonen Reading Read mono Toots cello d "Uomory span 
for IdeaD. M Thlo consisted of twenty-five sentoncea of increasing length, Tho 
first sentence was: "Children like to play with dogs and cnto IJ ; blio oficond: 

"He may get now shoos for Christmas"; and tho others wero of like nature. 

2. Ths Oates Diagnosis Heading Testa, XV, Memory Span, corals ting of four 
parta; digits, letters, nonsense syllables and familiar words. 

3, Gates Diagnosis Reading Teats, aub-toat XI, 1, Repealing Nonsense Words. 

This tost was given as a memory span test of syllables, not as a ceuu of nonseriEe 
words, which is the purpose of the tost according to the directions. Tho sylla- 
bles were aucceBalonB of m 1 o cell ana oua short familiar words and short meaningless 
syllables, as for example, "ho -min -us" ‘'du-ran-glb-Q-lln/ etc, The number of 
syllables Increases from two to six aa progress is made thru the test. This tent 
will be called ths mixed syllables test in the report. 

Tho rest scores used In tho study wero: 

1, For tto Van Waganon Test, the score value shown Ln tlio tost directions. 

2. For the Gates ulagnoots Teats, tho length of tho memory span In each part 
of tho tost; and a total acoro mfulo by gunning tho scores of the four parte of 
tho toets. 

Tho data of tho study avo In terms' of averages and correlations obtalnod by 
the rank order method. To secure tho runk orders all measure □ and appraisals 
woro reduced to numerical scores. Owing to lack of facilities, It wan not renoi- 
bio to mako all Uig computations that wore poofilblo In tho original study . a 
" flndor" dovlco wa9 used to aoloct for computation tho corrolatlonn which noomed 
to promise significance. It la bellovod that through tho ur.o nr tlila device, 
although It was not altogether accurate, all the high and fairly hl£>h correlation!! 
were found, The correlations omit tod wore probably ba low .50, and nose of thorn 
probably nearer zero than ,50. Ro preventative r, E,'y of rho'o, when M = 25, aro 
given in Table 2. 

Tlio validity of many of the measurer! and appraisals is uncortain. Few correla- 
tlonn of seemingly unusual size wero obtalnod, luwevor, and low which wore incon- 
sistent with other correlations for tho saino kind of traits! mid ablution aa found 
in tho complete Gaia of the original wtudy, The ntiANlfftfttf opinion of i anchor, 
of tho school iHvchologlfjt , ;md of other uiiiiuriod pornnmi whn luivo at wilful the 
flyurnsT, in that the nisultu have ijultu hleJi validity. 
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II . FINDINGS 

A - INTERCORRELAT IONS 

Table 1 shows the Inter correlations of the six memoir span teste with each 
other. The average of all of the fifteen coefficients of intercorrelatioha of 
the subtsate Is ,63. Tho highest Intercorrelations are, naturally, those of th© 
Oates total memory span teat score with the several parts that make up that total 
score, They range from *71 ± ,064 to .80 ± ,0203, The lntercorrelatlonB of the 
separate testa ranged from ,29 + .122, to .71 t .064. The latter was tho coef- 
ficient for the letters and digits tests. The large P, E.'s and the varied alzos 
of tho intercorrelatlons Indicate lack of high reliability for the measures. Tho 
Intercorrelations of the two tests using senseless syllables , namely the test for 
nonsense syllables and that of mixed short words and mean Ingle as syllables, gave 

Table 1 
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Table 2 

P. E. of lie pros onto t * ve RIIO Carrolntiona whon II = 25 are r,s Follows; 
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the rather surprisingly low figure .29, The remaining ihfcorcorrel&fcionn or tho 
minted syllables teat with the other testa ranged from .43 to ,flB i the hlpjicnt being 
with the sentence span. The coefficient for mixed syllables tent and the total of 
the Oates testa was .43, The average of the intercor relations of thin tent with the 
other testa, .49, la not appreciably different from the averages of the other tente, 
Jt might be supposed that close similarity In tost materials would have pro- 
duced higher intercorrelatlons than tests of dissimilar mater lain. For example, 
since sentences are made up of words perhaps the lntercorroiatloh between the 
sentence teat and the familiar word test would be higher than moat of the other 
Inter correlations. This coefficient 10 .49, howovor, as compared with .69 for 
the correlation of sentences and dlgita, and .60 for that of eeutencoa and mixed 
syllable s. Again, words are composed of lettero, but Lliat nlmllarlty railed 
noticeably to affect the Inter correlation between the teats using wordo and let- 
tore, as the coa ffl clan t, ,62, Id practically tho eamo as the nvordRo of the en- 
tire fifteen inter correlations, which waB .S3. The highoot lntercorrelntlon, .71. 
was for letters and digits. Possibly the nlmllarlty in form - short and simple - 
rather than similarity in content made that relationship aomowliat closer. The 
wide variation in tho figures of tho table seems to Indicate that the ablution 
concernad were not simple or unitary abilities but complex ones, probably involv- 
ing many factors which varied greatly from one test situation to enothar, 

9 - averages 

Averages, atandard deviations, and probable errors of the averages of the 
several memory span testa are shown in Table 3 for two groups. 

Tablo 3 

Avaraga Soorea of Memory Span To ate Grndo I Pupils, CJrmipn A and F 

Avamgo 3 . D. l'.H. A-vorftfco 

Oroupo A F A F A F 

Tima Toatod Fall Spring 

NuitSber Puplla 25 TO 

Van Wagoron 


SenlanooB 

Oatofl Diflgnoaiff 

44 .10 


11 . 11 


1.59 


Dlgita 

5,90 


.90 


,132 


to klaro 

4.9B 

5.31 

.054 

.H95 

.115 

.10ft 

Tfonaonaq Syllnulu* 

4.66 


,754 


,106 

.of* 

F mull lor Words 

4 .70 

4.06 

.67 

,542 

,on6 

Mlxad Syllnblaa 

5.26 


,061 


,116 


To tal * 

in. 06 


2.726 


.306 



v>iot6l Digits, Lot tore, Fnrallinr words, And Uuimonno S-jllablee taeta 
of tho dates Hoorting Diagnosis TaBto, 


All of the terms are given for Group A r which wna the grade etudled Intensively 
In this investigation . They are glvon only for the letter and word toots for the 
other group, aroup F, Comparison of the averages mado by Group A, in tho Gatos 
sub-tests shows that Che averages for the digits tost ^.73 highest, 5.90, Tho 
average for the mixed syllables test was next highest, 5. 20; then that for letters, 
4.90; noxt that for familiar words, 4. 70; mid last that for nonnenso eyllablOB 
4.GG, it will be noted that Uio nvora^o spans for group Y wore vory nearly tho 
fumio an thona for Group A. Tho lot tor spun nr this group wan .33 of a unit longer 
than tho let Car span for Uroup A; jmr| tJio familiar ward span w.u; ,12 of a unit 
longer, When allowance Is mado for tho labor ditto at which tho F rtoup wan Looted 
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the differences seem to be of little or no significance, 

The standard deviations were quite large for all tests, varying from ±.64 to 
+ ,00 for the Gates aubtoats. The P. E.'s of the averages for these eubteste wore 
alao quite largs, ±,096 to ±,133- It la Interesting to note that the largest 
s ( D, and P. E. of the average In this group of teats was for the digits test - 
which gave the highest average and which seemed, according to the table of lntsr- 
correlatlons , to be the most reliable fiubtast, On the other hand the smallest 
S. D. and P. E. of the average were for the familiar word test. This test gave 
next to the lowest average in the Oates group. It also gave average lntercorre- 
lflfciona (Table l) with all the other tests that were aijnoBt ae high as those 
given by the digits test. Table 3 shows that, for these children, the variabil- 
ity In tte abilities involved In the teste was very large. 

Table 4 gives the critical- ratios for the differences between the averages of 
the four subtests of the Oates teste. The table Shows that only the differences 

Table 4 


The Critical Ratio's of the Dlfrorenoae Botwoan tho Averages 
of the Oates Memory SptUi Subtaato, Qrade I Pupils 


Diglta Ibqb Letters 

" 11 Nonaonao Syllables 

" n Raudllfir Words 

N 11 Misted Syllable o 

Lotto ra lees HonBonao Syllnbles 
H " Familiar Wo I'd b 

n ii n n 

" * Mixed SyllQbloe 

Honaonao Syllables leea Familiar VJorda 
Nonaoriflo Syllablofl laca Mixed SyllubleQ 
Familiar Words Ioaq Mixed Syllablea 


a roup 

Dlfforenaos be- 
tween Average a 

Critloftl 
ra tloa 

A 

.92 

3.54 

A 

1.24 

4.94 

A 

1,12 

4 

A 

.64 

2.45 

A 

.32 

1.3B 

A 

.20 

.92 

F 

.45 

2 .39 

A 

-.20 

1.16 

A 

-.12 

0.50 

A 

-.60 

2 .50 

A 

-.46 

2.20 


between me digits teat and each of the letters, non sense syllables and familiar 
word teste are statistically significant, A possible explanation for this fact 
la that digits may be eaBlor to keep in limned late memory than the other tost m- 
terial. Their written form Is simple and the associations of that form with the 
verbal form may be closer. Perhaps memory images aided the children in holding 
the Bpana In mind. There are but nine coimon visual forma for the nine diglta, 
while there are at least fifty-two common printed plus additional Bcrlpt forms 
for the twenty six letters. Memory images of words and syllables would prob- 
ably bo still less hnloful that those of letters to young children. 

The score for the Van Wegenan Memory Span test for sentences was derived from 
the count of the number of sentences correctly repeated by the subject, Tho 
average score for the group, 44.7, corresponds to a total of fifteen sentences re- 
peated correctly, The sentence e of the test axe numbered consecutively. Fifteen 
correct does not moan, necessarily, that the sentence numbered fifteen was the 
longest one which, on the average, the children could repeat. It does soon rea- 
sonable, however, to take that sentence as the measure of average ability ol the 
group. ThiB sentence Is, "When It storms hard I have to stay In tho house to 
keep. dry." This la fourteen syllables long. Van Wage nan entitled this test, 
"Memory Span for Ideas," but gave no count In either the test or manual of tho 
number of Ideas in any of the sentences. The Inserted check marks indicate what 
seeih obviously to be five main ideaa. Sentence 1 and some others in tho tost 
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seem to contain foul' main ideas . Host of the reminder up to anil including sm- 
tonce 14 contain five, six or seven ldeae. sentence 16 hag five idons; Runtimes 
17, seven; and sentence 10, eight. The rest have more. If tliio analysis 1 b 
reasonably close to tha facta it would a coin to allow that the rnomoty span of tliciao 
children lor Ideas was at least five and perhaps six or moro. This is about fcuo 
same as, or perhaps a little more than, the avorago for the cll^lta tent, viilch 
wag the longest of the four Gatos Bub tests, 

The intercorroiatlona of til la sentence test with the testa of tlio otiior types 
of memory span, (Table 1) were practically the some as those of the others, wltli 
two except Iona* The Intarcorrelotlon of tho sentence tost ivltli Uic mixed sylla- 
bles test, „6B, is higher than those of the other typos of tents and mixed sylln- 
blQ3 (.column 6, Table i). The intorcorrelatlon with letters, .42, Is lov/cr that; 
those ox the other tests and letters (column 3, Table 1). Thono rtirruroucon nay 
be chance differences due to the small number of canes. 

In conclualon, regarding the effect of tno kind of toot material lined, 11 
that analysis of mtarcarreiatlona and nvoraran plvca no jjrcnudfl tov bo l loving 
that close similarity of content material of tiio tents predrrod any ap^rrcliiMe 
similarity In measurable abilities of ao-callert memory apmi. 

The ordor of the length or avorago memory a pans for 10 of the fovwr 2b crude 
1 children when retested in tlio spring of their grado III year was, with ouo n't- 
ception, the game as on tho first teat. Tho dipilt man wus tho Vm im- 


Tuf?le > a 


Averages, 3. D.’b juiS V, K,‘b of JWerfl^a for 10 of lUo -ln..o 
Children Re to ntod with tho Ontea Subtcatn of ter 21 Lnutl.ei 



Avornfo 

S, D, 

i 1 . t. . A von. 4 ,o 

Dlcita 

6.n 

.090 

,142 

Lo tiara 


.ON) 

.151 

HonBcnae syllables 

4.72 

.111 

.111 

Familiar words 

5.11 

,iv>n 

.1*2 

!IiXPd ayllnblen 

S.Sf, 

.IUQ 

.lit 

Total v 

20,22 

2.C-A4 

.452 

^ot&l letters, 

fmilllDit 

mi-rio, piuI tn'llnr' 


te n to • 


tar span was second iJisLoml or third, tho nixed syllables third lustnad of second 
familiar words next, and iiounmmn svllablnn nhnrtofit. Thorn 10 nulmL.vilLnl .vtco 
ment batvjcon tho critical ratios for the Grade III and 'hwdo I tnnt rn.mltn. Tiu 


Turtle 4b 


Crltlual RbcIqb of tha hllTorc noon lletuotiti tL* a “X th«- dn i uj 

Memory fjjjDii Sub teats for 10 of tho Clit liirf*h Vflitdd 27 



UrUlun 1 

t’ -a 

btfi’e ronaoa botwooh 

Cppl ng l 1 16 

pfl q „ v 


iii’i do III 

dl ' dir I 

Digl to tind Lpctorrt 

l.*6 


■' 11 ilOriPenna 5^*110 hi pb 

r j. l L i 

^ .’’l 

” ,r Pni UlUir ’.fords 

1 .17 

7 t < 1 

” f ’ uixod S'lllnblBB 

l/’O 

l.lr- 

Letters rirwl I'jnsPiiao ’bjllQl'lon 

n -T1 

l.,»7 

n * ¥v iilllfir UovIb 


1 .V* 

n 11 ' llUrert :\yllnnlfls 

.72 

1,*5 

Khnnanne b^UnMes fwvi j’ju lllnr 


. 'i 

n " n , Uitil V/l Inn ir n n . 1 ' 

. T f‘ 

Khwlllay Horde nud I'lKnd "rlli'li In a 1 

J . I 1 ’ 
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Ta.ble 4 q 


DiCforonoan and Critical Ratios Betwoon tho Avoragoa of tho Orndo I 
nnv\ Qrndo III iiosraa mdo by tha IQ QtiHdrutk In the Qataa Subtoeta 



Avoragofl 

Qrado I Grade III 

Dlfforonaao 

3 ,D. dif- 
rcronaaa 

Critloal 

rat la b 

Digits 

5,70 

6.11 

.an 

.303 

I .099 

Latter a 

5.06 

5. IQ 


,303 

2.376 

Nonapnoa flyllabloa 

4,72 

4.72 

.00 

,240 

0.000 

Familiar v/orda 

4.78 

5.11 

.33 

1.331 

Mixed By lloble B 

5.39 

5.56 

.11 

,3ie 

0.534 

Total 4 ' 

10,03 

20.22 

1 ,39 

,000 

1,580 


^otaX digits, letters, nonsense syllnbl-aa, and familiar woi’do testa. 

dlf Terences between digits and noneenao syllables and between digits and familiar 
words remained reliable in Grade III* The difference between letters and non- 
aenao syllables, was reliable in Grade III, but not In Grade I, Perhaps the 
greater familiarity with lettara, which the children had acquired by Grade III, 
mado it easier than it had been 27 months before to use the memory image of the 
letters in holding tha latter span In mind. The difference between nonsense syl- 
lables and mixed syllables was likewise reliable in Grade III, although it had 
not been so In Grade I, Familiarity of tha symbols could scarcely have bean a 
factor In this instance. Possibly this was an Instance of unusual chance result. 
Mo reliable differences between Grade I and Grade III abilities is shown by those 
ratios. 


C - CORRELATIONS WITH OTHER MEASURES 

Table 5 glvoa the ninety-two computed correlations of tha memory span test with 
a group of tests, which logically aeem to belong together under tna general de- 
scriptions of "mental tests". The mental measures included parts of the Van 
Wagenen teat, such aa information, relationship, and vocabulary testa; all the 
subteata of the Metropolitan test; the total vocnbula ry teat; performance tests; 
EUnet mental age; and Qlnet intelligence quotient. The average of all the corre- 
lations an derived from tho frequency tabic, was ,44G; the standard deviation, 
t AGO, av ot age g o I the correlations of the several memory span tBQts with 

the mental tests ranged from .376 to .575. 

The averages of the various memory span tests shown were not derived In every 
instance from correlations of exactly the same mental measures, but that fact doe a 
not explain the variations In the sizes of the several averages. Evon greater 
variations appeared among the correlations of particular mental measures with the 
various memory span teats. For example, the Metropolitan copying test produced 
correlations with tho seven memory span tests ranging from *28 to .72. The Metro- 
politan Total gave correlations varying from f 3£ to .60, 

It might be supposed that the average a of Table 5 would show tendencies for 
certain types of memory spaji material, rather than others, to bs more closely re- 
lated to abilities measured In mental tests. In order of size the averages of the 
correlations for the different typsB of test were: sentences, .575; digits, . 562 ; 
mixed syllables , ,470; familiar words, f 42i; letters, .417; and nonsense syllables, 
,376, The sentence ana digit teats gavo the highest averages, Possibly the ma- 
terials of those teats wore more 1 closely related to the materials of the men till 
abilities tested than were those of tho other types of unwary span, however, whan 
the Individual correlations or© considered tlio variations and exceptions were very 
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Table 5 

Correlations of Morinry Span Tnnta with Wenta! Hnc-surea * 


OatBB Pending DlogjioJilB Tents 



Van 

r — 

— 

Hun- 



— 

“ \ 


Wagon- 



Don an 



Mixed 


en Sen- 


Ln t- 

3yl- 

Fnm ■ 

Total 

Syl- 


tenoee 

Its 

tftra 

lflbloB 

Words 

Col. 2-5 

labia e) 


(1) 

12) 

13) 

(4) 

(5) 

(6) 

(1) 

Yen Wa^onne, Information 

.5fi 

__ 

.■*2 

.15 

.45 

. 2 B 

.55 

Van Wagon&n, Rolatlonn 

iM 


.in 

.21 

.'‘4 

.70 

.61 

Von Wage nan, Vooabulsry 

.70 

.55 

.32 

.15 

.77 

.43 

,61 

**Wotro poll tun, Similarities 

.19 

.61 

,46 

.26 

.45 

.51 

.26 

Mo tro puli tan, Copying 
Metropolitan, Voanlnilary 

,47 

,72 

,49 

■ 20 

.41 

,54 

,35 

.59 

-- 

,39 

,32 

.52 

.34 

.66 

Wo tropolltan, Sflntonoea 


.43 

.26 

.11 

.50 

.11 

.76 

Wo tropoll t an , Huabera 
Uatropolltan, Information 

.50 

.54 

.44 


.4 6 

.50 

,75 

.66 

.50 

.47 

.42 

-41 

,60 

,47 

Hetropolltan, Total 

.60 

.67 

.55 

.12 

, fv4 

.511 

.67 

Metropolitan, Droving 

-- 

.55 

7 

.25 

.62 

.41 

,39 

Vocabulary 

.53 

-- 

.29 

,24 

,05 

-- 

,55 

Soguln Form Board, Tima 

-- 

.32 

.16 

.11 

-**0 

-- 

.07 

Jinro and Foal , Tima 

-- 

.73 

.66 

.33 

-4 7 

.60 

.25 

Ware and Foal, Errors 


.54 

.41 



.44 

.42 

.20 

Hantal Ago 

.54 

,55 

.53 

. 29 

.39 

.49 

.12 

Intelligence Quotient 

.54 

.51 

,46 

.47 


.53 

,56 

Avoragoa 

.575 

.562 

.417 

.276 

.421 

.455 

,470 

Ranges 

.19 

,32 

,26 

-11 

.05 

.2B 

.07 

to 

to 

to 

to 

to 

Lo 

to 


.70 

.73 

.66 

,43 

.62 

.6n 

.75 


*Tho daahoa in the aolunsia of the table moan that the oorre latlonn wore mt uoaiuteii be- 
cause the 'finder" devloa indicated that they would not he high. 

**4*116 trW poll tan Randlhg Tastfl. for First Grade and Kindergarten. 


Fraquonoy Table of Above Correlation a , Excluding Total a 


.10 

to 

.79 

5 

.60 

n 

.69 

11 

.50 

■1 

.59 

21 

.40 

■1 

.49 

10 


,10 

to 

.39 

21 

,20 

11 

.29 

11 

,10 

a 

.19 

3 

0 

n 

.09 

2 




92 


Ave i - .4-111 

S. D, a i .16 


groat, For axamplo, the loraputed correlations for the soutunijo and mental testa 
ranged from .39 to .70; tliooo Lor tho digits toot from ,32 to .73. The highest 
Individual correlation In Table 5, .75, was for the mixed nyllablon end Metropoli- 
tan numbers testa, 

The avorago of the correlations of tho noimonne nyllahloo und tho montal touts, 

, 276 , wag much lower than those for oithn*' nontoncoa or digltu and the mental 
tents. Sixteen coefficient:? woro computed and mngod from .11 to ,43. Tho re- 
1 lability of tho nonsense syllables teato ns Indicated by the overage or flvo in- 
tercorrolatlona, (Table l, column 4), waa a little lovrcr than thoao for sontonco 
and digits toots. This lower reliability of the tost might have reduced tho size 
of the correlations with the mental teats below those of tho sontonco and digit 
tools . This explanation loses force, however, when tho results of the mlxod syl- 
lables tent are examined. That test had practically tlu) same average for Jntftr- 
corrolationa (Table 1, column 6), as did the nnnnonsn flyllahlnrs. Ita corrolatlnna 
with L! ic mental tostn, however, averaged noarly an much, .d?n # an did tho srnteuco 
and d 1 3;! t tents, .575 and ,f A\\\ t roapoct Ive ly , although tho variability was grodter, 
.07 to ,75. it oowna that man y uncontrolled factors oprraird in the tout iiitua- 
tloiro . 
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In Table 6 are shown tho aixty-ona computed correlations of the memory a pan 
autitflGts, and olevon oorrelatlona of the total memory span test, with a variety 
of reading teats. The average of the slxty-ona correlations ol this group, aa 
derived from the frequency table, was ,357, the standard deviation +*151, Tho 
averages of the several memory span testa ran from ,100 to ,546, These averages 
are a little lower than those for the mental testa. There seemed to be tenden- 
cies for the subteata for digits and mixed syllables to correlate higher with 
reading tests than the other subtestg. Tha averages of tho coefficients for 
each of theaa testa were about 20-30 points higher than the averages for tho let- 
ters, familiar words, nonsense syllables and sentences teste. Similarity In the 
content of the sentence and word memory span subtestg and that of the reading 
testa did not affect Lhe size of the correlations of those teats with reading. 

In fact, some of the coefflc fonts for tho correlations of roadlng with sentence 
and word memory span tests were quite email, For instance , the teacher's esti- 
mate of pupils' ability to read In Hay gave a correlation of only .24 with the 
word memory span test, and .23 with the sentence tost, whereas It was ,42 with, 
tho digits, ,3B with the letter testa, and ,49 with the mixed syllables test. 

The May Gates Primary Reading Tost, Typo 3, Paragraph reading, gave .20 with the 


Table 6 


Correlations or Memory 3pnn T 0 pta with flooding Teabag 

On be a Diagnosis Heading 
A 

Tali to 



Van 

Wngon- 

r 


Hon- 

nonso 

Fam- 


Mixed 


o n 3on- 

Dig- 

La t- 

Syl- 

iliar 

TPbol 

Syl- 


UnoflB 

its 

tera 

lable b 

Varda 

Col. 2 -5 

lables 

Primary Roadlng Teste 

(1) 

(2) 

(3) 

14) 

15) 

(6) 

<T) 

Typo 1, llovaniGr 

OnboB PriDinry Pleading Tentfl 

- - 

" 

.11 

.01 

.31 

- ,02 

.50 

Type 1, flnroh 

Qftt-oa Primary Rending Taste 

.20 

~ m 

.14 

-.01 

.06 


— 

Type 2, Mnroh 

Qflt^B Primary Roadlng Testa 


«5 D 

.55 

.24 

.45 

,40 

— 

Typo 3, Mnpoh 

— 

.42 

.51 

.22 

,43 

,43 

.51 

4lIlI<lro th, Mntohlng Words 

,43 

.63 

.33 

.31 

.37 

.46 

— 

llll-dreth, Matahlng Sanbenaes 
llildratb, lAa toiling Words ond. 

— 

.46 

.IB 

.19 

.39 

,30 

-- 

Phranaa in SontanaeB 

— 

.54 

.42 

.20 

.31 

.40 

-- 

Hlldrflth, Total 

.40 

.59 

.35 

.30 

.35 

.44 

— 

Tonoher’a flanking, November 
ToQ ohoi^ a Ranking, May 

OBtoa Primary Hooding Tosta 

.46 

.49 

.41 

.21 

.32 

.40 

.65 

.23 

.4 2 

.30 

,10 

.24 

,34 

.49 

Type 1, May 

aateB Primary flooding Teats 

.34 

.50 

.43 

.21 

.30 

.43 

.58 

Typa 2 , May 

Ofct«B Prirwry Rending Tania 


-- 

.30 

,15 

■ 12 



Typo 3, Hay 

.33 

,49 

.36 

.24 

.26 

.41 

— 

Average a 

footnato - table 5] 

.341 

.512 

.35 

.136 

.301 

.37 

,54 6 

* u aatos Trlninry Reading Tonta - Type 1, 
Paragraph Roadlng. 

£ lllldro til First G-rade Handing Analysis 

Word fleoognitlonj Type 

Tea ta 

2, SorLtonoe Reading 

; Type 


Froquenoy Table of Ab-ovo Corro la tlema, Excluding Totals 
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to 

,69 
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.20 

to .29 

10 

,50 
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.59 
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.10 

'' .19 
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,40 

n 
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familiar word memory span tost, .33 with aontoncon, ,40 with dlp;itM and .30 with 
letters i The snmo contract la shown by tho Huy riutna Prlnviry Holding T&itn, Type 
1* word recognition, which gava correlations of .30 with familiar words, rmd ,M 
with sentenco memory span testa, qg compared with ,r>0 for the word rocofjiHivn 
tent and digits and .43 for Lho word recognition tent and letters. Tlio largo 
P f E . 1 s rodnco tho statistical significance of the differences between the™ cd- 
aff lcldTite, 

Table 7 gives the forty-nine computed correlations of tho memory span oubtonts 
with a variety of letter teata Eind the aovon correlations of tile Gates total with 
lot tar testa. The average of the forty-nine corrolatf ons ns derived from tjio 
frequency table was ,37; the standard deviation +.1G7. The uv or ages for tho vnr~ 
lone memory span eubtontn rrui frem .220 to t SOG. The averages ox the savor al mem- 
ory span testa with various toots of lot tor abilities show one porrslblo toinlr-'ficy, 
namely that the familiar word and tlio nannemao nyllnblor) memory npan tent o cor- 
related lower with letfcor tests than did tlio other memory span nub touts. yor ex- 
mvlo, the correlations of the fnmilJnr wrdn hertfctf with tlio fcwntff ot recopnlEion 
of phonic combinations, capital lottorn and (small loiters, wflro Very lew, .14, 

,16 and ,16, respectively. The nveragotj for tho Van Wagennn nontencen and the 
Oates dibits and mlxofl syllables toots may ho higher than would Jiavo bom* thn 
case if all the correlations had boon computed. Columns l f 2 ami 7 In table 7 

T&bla 1 
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show that many of the correlations of the letter testa with those memory apart 
tests wore not computed becausa the "flnd&r 1 ' device indicated that thoy would be 
lew, The wide total range, .03 to .79, points to the same probability. Had. all 
or moat of the missing correlations in those columns been computed tho averages 
might have been considerably lower. 

The average of the correlations of the memory span oubteat for letters and 
the twelve latter testa (Column 3) wag .357, not as high as four of the other 
averages, The range was from ,09 to .54, The correlation with phonic coiaMna.- 
tions was ,20, with recognition of capital letters .52, and with small letters 
,4=5, Similarity of content seemed to have no particular effect on the size of 
these correlations. 

Table 0 shows thirty-four computed correlations of the memory span aubteaba 
with a variety of psycho -physical measures and three correlations of the total 
memory span teat with psycho- physical measures. The averages of all computed by 
the frequency table was ,263; tho standard deviation +.233. The several averages 
for these tests ran from .127 to ,375, Only a few of the coefficients in this 
table were even fairly high, rt seems that slight or no relationships existed be- 
tween tho traits classified in this grouping and the memory span abilities meas- 
ured, 

In Table 9 appear the fourteen correlations of the memory span testa with re- 
versals, aid the seven correlations wicn a total error score. The relationships 
shown are in terms of fewest reversals and errors compared with longest memory 
spans, Reversals wars of the usual variety common to grade I f including letters, 
words and digits, and '‘full" and "partial" reversals. They were divided into two 
groups, thnso occurring when the stimulus was visual ar.ri hhosa occur ring wheti tUa 
stimulus was auditory. Nine tests were used in counting the number of visual , 
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and rive In counting the number or auditory, rovnraaln, 'iho error ucmo was t)io 
number of Incorrect roeponsoa, not Including omission:], In nix reading lout!], 
fourteen aubtoats of the (Jaton UOddlnG Difignoola Toatn, a battery of vocabulary 
teats, the llaro and Foal teat mid an original perception tent. Tho corrolnUnnn 
of the memory span sub-tents wltJi fotvnons of orrora were moderately hlrh, avoid- 
ing ,42, and ranging from to .60. Ynnao of memory nrpin with rnvornnla vsore 
low, nvoraElng .161 with a standard deviation of +.105, 

Moat of tho roversals counted wore made with lottorn. Tho ourmlrtioJa; nf the 
loiter memory open test and rovcraala nvo raged .10, Indicating no unarmt rela- 
tionship bolwoen memory span for letters raid aLllliy to write and road letters, 
numboro, and words without malclng reversals. 

For convonionco Table 10 anhnmhlon, by typos, tho avn'nr*' oorrolaUnnu of tic 
Vftrion3 memory 3pnn tc.-tn with tho gvonphipn of nmrt.nl, rending, Urtrter, p.-yoUi- 
phynlcal, roveronl and error measure:;, 
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CONCLUSIONS 

(1) Averages ror grade one olilldren snored Wat statistically the memory span 
for digits was longer than those for familiar words, honsonse syllables and mixed 
syllabise, After two and one-half years the digit span remained the longest on 
retBStg, Tho span for letters vae almost aa long as that for digits for grade 
one children, and for grade three children was reliably longer than the span for 
nonsense syllables. Possibly memory Images of vieual forma aided the children in 
the digits and letter teats. The span for Ideas as expressed In sentence fom 
seemed to be about u& long as the digit or letter spans for grade one children. 

12) The differences in size of the averts of the correlations of the vari- 
ous types of memory span tests with other tests do not have great statistical 
significance, since the probable errors of the correlations from which the aver- 
ages Nero obtained wore relatively high, us shown in Table 2. However, compari- 
son of averages of these correlations by types of teat show possible tendencies 
for the digit, sentence and the mixed syllables memory span tests to ho more 
closely related to cental, reading, and letter tests and to fewness of errors 
than were letter, norserise syllable, and familiar word memory span tests, If 
such tendencies did exist they were probably duo to uncontrolled and complicating 
factors In the test situations rather than to the nature of the materials of the 
different tests. 

13) It seems clear, also, that memory span ability is not a unitary ability 
for young children. Perhaps there Is a common core or “genera] 11 memory span abil- 
ity, but, if so, It expresses Itself with other and varying abilities which re- 
sults In much variation in the results, 

(4) From the preceding conclusions It would seem that experiences and result- 
ing learnings have considerable effect upon memory span abilities, but relatively 
much lesa effect than maturation of mental ability with age, 



A STUDY OP CHILDREN'S REACTIONS TO FAILURE AND 
AN EXPERIMENTAL ATTEMPT TO MODIFY TlttH 1 

MARY E, KEISTER AND RUTH UPDEQRAFF 2 

psychologlata and educators bollevo that It is important for an individual to 
respond adequately in situations Involving failure or great difficulty, After 
hln first attempt moots falluro, the Individual's subsequent, posalbly charactor- 
lsttc reaction la related not only to hie omotlonal adjuatnsnt but also to hla 
ability to learn and to profit by experience, 

It Is natural for q young child to be confronted with many situations which 
aro not readily resolved. Moreover, In hia attempts to BieAt ani ovarconva diffi- 
culties os they arise lie the child's opportunities to loarn. In general, mental 
hygienists and educators have conalderod it desirable for a child to attack a 
difficult problem with composure, to try out one possibility aftor another In an 
attompt to reach a solution. It Is usually considered that ho la not meeting 
the situation d&s lr&V>ly If he re treat a from the problem, If he rational 12.83, If 
he leans heavily on an adult for aaal stance, if ho attacks the problem with such 
emotional accompaniments ag crying, sulking j and tantrums. 

Even the moot casual observation of young children reveals wide differences 
In such responses. In the face of a difficult situation, soma children make at- 
tempts at their ovm solution, Intently and without amotion, There are othora, 
however, who under many circumstances, Immediately ask for the help of an adult 
or another child; some retreat from the acono of action when they discover diffi- 
culty; aoms cry or bo come angry; some rationalize. 

Given, then, a variability from child to child (and In some cases the occur- 
rence of modsa of behavior which are undesirable from the standpoint of tho future 
as well as of the present ), the problem becomes one of discovering tho existence 
of an undesirable pattern and of modifying that pattern If possible. 9\vch was 
the problem of this study, the purpose of which may bo □nnrniarlzod as follows 

1. To devlae testa by mo an a of which one may discover what roaponses 
a child of preschool age givoB when facod with failure. 

2. To a&lect a group of children evidencing undo air able raodoQ oi ro- 
aponse. 

3. To attempt to modify, by special help or Individual training, tho 
responses of the children In this group- 

Mental hygienists have employed tho concept of failure in two wnya. Thoy have 
used It in connection with a situation which is ultimately impossible for tho In- 
dividual to overcome because of his own incapacity; undor auch clrcumat ancon It 
la important for him to realize this fact and adjust hlnuiolf to tho Idea of tho 
Impossibility. In Lhe second sense, failure has boon thought of an a ntep in the 

1 A iuor<i dc bn lied ftoc^imt of this a Hilly inny bo found. In UrulomTif I’, Diitli. Knlulnr, Mui i y 
?.I ixp.l>Q Lh , ltcllL^er, Lau,\a<i utvi alburn; r . tu-lloo Uv T't’if orflviil IMuccllou 1. llnlv. Iowr 
Stud., Stud, In Child Wo If lire, I'.'ll, U, lio. 4- (In ]>™na) 

2 Pro in Iovifl Chllci Welforo Itafinnroh i*tnt Inn, MnLu UhlVuriilly uf Ijm., lout Clly, Iovi». 

IM1 
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process or solving a problem, as Involved in the Individual's working hi a way out 
of a difficulty. It is with behavior of the latter type that this study le con- 
cerned. Failure, ns defined hero, Is the child's lack of imedlate success fol- 
lowing an attempt to contend with a situation, the situation being one In which 
he sees some relation to himself as an instrument of his own success or failure. 

A preliminary survey of suitable approaches Indicated the Inapplicability of 
ths observational method, at least In the beginning stages of the study. Not 
only did It become apparent that failure situations occurred In the nursery 
school with such Infrequency that the t lire -sampling method was too extensive, bub 
also controls of motivation and of the difficulty of the tasks were lacking. Ac- 
cordingly, plane wore made for presenting failure in experimental situations, 

The decision was made to confront the child with one situation somewhat in the 
form of a pu&Zle, With another which challenged his physical strength, and with 
a third which offered social obstacles, Among the criteria for setting up the 
experiments were the following: 

1. They must be possible of accomplishment and yet of auch difficulty 
that the child does nod succeed irniedlately. 

2. They must provide situations which are natural, in the sense that 
the difficulties are not Obviously or forcibly imposed. 

3. Tha average child should be able to see for himaelf that he ha^j 
failed and to see in the situation some relation to himself as an instru- 
ment of his success or failure. 

i\B a reBult of preliminary study, two test situations were believed adequate 
for use. The firat, the puzzle box test, confronted the subject with a small, 
lidded, colored box, 9 by 7 by 1 1/2 inches. The box being opened, It was found 
to have a false bottom within 1/4 inch from the top. On this lay ten small, 
colored figuT&s, of irregular shape, 1/4 Inch thick, representing various objects 
of Interest to children, such as a sailboat and an engine. Because of their form 
they fitted rather closely into the available space. The experimenter then ra- 
moved the figures and gave the test Instructions which invited the child to put 
ths blocks into the box ao that tha lid could go down again. In spite of tha 
fact that there were several ways In which the blocks could be fitted Into the 
apace, the task was quite a difficult one to complete In the fifteen minutes 
allowed. There was no question of Its being an interesting one to children. 

The weighted box teat consisted of a five -aided box, weighted at the ends and 
through the middle with from 60 to 90 pounds of iron weights. These weights wore 
adjustable. The box was placed In tlia middle of a room upside down over a group 
of attractive toys, When the subject entered, the box was raised slightly, then 
lowered, Instructions indicated that the toys could be played with if the box 
could be lifted in order to obtain them. Ten minutes was the time allowed. 

The same scheme for recording behavior, a ays t era of controlled observation 
with time divisions of minutes, was uegd for both tests. The type of behavior 
observed Is indicated in the tables. 

The subjects in this study, BE children (30 toya and 44 girls) agod throe to 
six ycara, were enrolled in the preschool laboratories of the Iotva Child Welfare 
Research Station. The mean intelligence quotient was 122, Because the tests 
evidenced no statistically significant ago difference, marked Individual differ- 
cnees being apparont at all ages, the data have nnb boon classified Into ago 
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groups. Comparative frequency of various types or roe pons oa in the two testa 
are indicated In Tables 1 and 2. In each teet the most frequent roeponao of the 
group as a whole was "attempts to aolvo alone 1 although “Interest* ran a gIobo 
second. That requests for either partial or completo help and ratiannll&ationa 
were more common than disgruntled motional roDponeefl proved to bo the caee . 

Inasmuch as it was the purpose of these toata to differentiate between those 
euhjeota giving undealrablQ or Immature responsea and thoao raapondlng more de- 
elrably, the oxtant to which tills end was achieved was first to be determined, 

To describe the process briefly, certain objective criteria waro set up In tenon 
of test behavior. Five kinds of behavior occurring for at leoafc a minimum amount 

Table 1 

Kean Humber of Jfimites During Which Responses 
Occurred During Pintle Box Teat I* - 01)* 



Ho overt attempt 
Attempts to solve alone 
Aaka another to solve 
Aaka help 
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.1 

«2 

.£ 
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•a 
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.4 

.04 

.6 


■ Mean length -of experimental periodi 13.3 
minutes . 


Table 2 

Mean Number of Minutes During Whleh Reaponaes 
0 ccvltt b d [hiring Weighted BOX Teat (N ■» 74)* 


Behavior 

Mean 

Stand- 
ard De- 
viation 

Ho overt attempt 

3.4 

2.8 

Attempts to solve alone 

6.7 

2.7 

Asks another to solve 

.4 

5. 4 

Aake help 

1.1 

1.0 

Ratlonaliaea 

1.0 

1.6 

Interest 

B.7 

3.2 

No (motional marilTea. tationa 

2.1 

P.6 

Indif ference 

.1 

.9 

amilea 

• 3 

.8 

Laughs 

.1 

• 4 

auiJcfl 

.2 

1. 0 

Criea 

.3 

.9 

Whines 

.7 

1.7 

•Mean length of experimental 

poriodi 9.1 


minutes. 


of Limo wore listed and definitely ctntod quojltltnt lvely . If a clilld'n bohnvloT 
foil Into two or more of tlieso clnaai fi cations on either or both tents, ho wna 
judped to havQ r, 1 vqu an Immature ronpomio, In brlof, Uiono Mvo tyioc wore an 
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follows: (1) giving up attempts to Solve the pUZfcla bo* in less than five min- 
utes or to solve the weighted box in leas than two minutes, ( 2 ) requesting help 
during Jnora than one -half the total time of the teat, (3) manifesting destruc- 
tive behavior, (4) making more than two rationalizations, (5) evidencing exag- 
gerated emotional responses, 

Analysis of the teat records showed a total of fifteen children il& per cent) 
who fell into the imnatura group, 

The diagnostic value of the teats is Illustrated by contrasting frequencies of 
behavior aa shown in Tables 3 and 4, in which It la apparent that real differ- 
ences ic eulst b&twwffk the grwpa as tlasaiilad by W±?> mMWB , 

The next atop in the study was the training program. In this, twelve out of 
the fifteen children participated, 

Table $ 

Aiean and Standard Deviation of rieaponaea in Minutes for Two 
Qroups of Subjeota on Punzle Box Tent 


Behavior 

Qroup Showing 

ITndes iruble 

Or InanaturB 
Reaponae 
_ JH a 16) 

Remainder of 
Total Group 
(tf » 84) 


Stand- 
ard De- 
VUtion 

Mean 

Stand- 
ard De- 
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No overb attempt 
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itfiiinea 

Ye Ilfl 

Motor niani foe tat Iona of anger 

0.0 3.7 1.6 2.3 
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16 1.1 

2.8 2.6 1.0 1,4 

8.0 3.0 12,4 3,0 

2. 6 2,4 1.7 3,2 

.3 1.3 

1.7 2.4 

2*6 2,0 .5 1,6 
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Table 4 

Mean and Standard Deviation oP neaponsee In Minutes for 
Two GroupH of aubjecto on Welghtod Box T«at 


Behavior 

group Showing 
Undeoirable 

Or Immature 
Response 
(M = 16) 

Remainder of 
Total Croup 
(fl = 50) 

Moan 

Stand- 
ard De- 
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ard De- 
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N 0 overt attempt 

6.2 

2.0 
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Attempts to solve alono 

4-2 
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AbUs another to &olv& 
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Aske help 
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Rationalized 
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2.3 
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1.2 | 


The baaiu philosophy underlying the training assumed that children can loam 
to meet difficulty lh a controlled raflnngr and acceptably if they Know froiu ex- 
perience what typo of behavior is most likely to bring success or natiafactlcn, 
It was the aim or the training program to raise the responses of the immature 
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group nearer to tho IcvbI ol floDirabUlty, specifically, In the training m at- 
tempt was mad© to teach the child to porshst longer In tho face of difficult 
taeko (which woro, however, not lmponnlMo ones), to teach him to depend lens 
upon an adult for help, and to attack a problem and boo it through with none 
composure. 

The method of training cons 1st ed in introducing the child to a eerie b or prob- 
lems which Rrow progreasivoly more difficult as tho program of training pro- 
ceeded . Tho problem situations reflected tho following criteria: 

1, The tanko should he graded In difficulty so that the child ex- 
porlenCGo succeoo in l ho earlier onoa and gradually worko up to prob- 
lems which tire difficult for him, 

£. The later tanks must bo of fiucii difficulty tlinl tho child dooo 
not succeed immediately hut lo forcod to persovero , to continue to try 
if he Is to attain guccbgs. 

3 t The child must be able to eoo hie rrogrenfi and provloun bug- 
coases. 

In describing the two training situations briefly 1 it may oe nnid that thoy 
were similar in type but differed In tho specific materials uaod. For the first, 
four picture-puzzle books were prepared, each one in the aorlou more difficult 
than tho one preceding and each ono of graduated difficulty from beginning to end. 
For the so, interesting, colorful mid appropriate story hooka were cut up, Tho 
pictures wero mounted on 4-ply wood, varnlehod, cut Into puzzles, and tho book 
was rebound on loose rings. The experimenter read the atory to the child, A a 
she reached a part illustrated by one of tho pictures, alia stopped for liltn to 
put the puzzle together before continuing tho story, After tho first picture wna 
completed she covored it with cellophane, no that both she and tho child could 
refer to it later, and resumed tho story until the next picture. Each book con- 
tained four to six pictures. 

In the second situation a - block boy' 1 was built* Copied from a drawn pattern 
hung on tho wall, he was to be made of colored blocks placed upon each other bo 
that having attained first feet, thou legs, then trunk nrut arms, then head, ho 
stood approximately three feet high, a somewhat procnrloua figure and a frequent- 
ly exasperatingly unsteady one. Usually Govern! attempts wore nnennanry in order 
to complete him, After a auccesnful production hio bull dor had the tank of de- 
vising a hat rrom a wide variety of materials provldod. 

The entire program of training was handled by one porn on, Training jeriodD 
varied in length Tram eight to thirty-three nlnutea, depending largely upon tho 
difficulty of the task*? and the child's behavior. To onbjoct tho twolvo children 
to all of the training took appro xlmatoly six woeko. 

Behavior during the training program underwent a gradual Improvement nn to 
shown by both objective and subjective estimate. In order to stirly post -training 
behavior objectively, two approncliae wore utiliaod; first, rotnutn by uonus of a 
similar but not Identical puzzle box wore given the trained oubjocts (nno Figure 
1); second j also retooled wore nn oqual numb or of children, not in tho trained 
^roup, who during tho initial tests had shown some undos i ruble behavior liicso 
Figure 2). 

1 Da to lLod do ii ur 1 j:- 1 lunn of nlL thu iniilorli lc U'li'il lii Uilfl irfiy wMbliiO'l Groin 

tho lav/n Child V/ ol i’hPP JiQilfMll’uli 'III- 11 KJlj Iowa City, lowii. 
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Figure 2. Response or Trained and Untrained Groups on Puzzle Box Test. 
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It la evident from a study of Figure 1 that the behavior of the children after 
training waa remarkably different from their behavior prior to training. Differ- 
ences In the throe items attempts to selva alone , interest , and orlea are statis- 
tically significant. Excepting in the case of the item fiska help, the remaining 
differences closely approximate significance. The differences were In form of 
the responses given In the ret eat and indicate that a reasonable Improvement waa 
effected In the trained groiip. The exaggerated emotional responses of sulking 
and crying dropped out entirely in this group. 

Figure- 2 concerns responses of the trained and the compared nontrained group 
before and after training. The two groups differed In the responses no overt 
attempt , attempts to solve alone , Interest , sulks, and cries . All of the differ- 
ences were In favor of the trained subjects in spite of the fact that previous 
to training the difference lay In the opposite direction, 

The results of tills study, hopeful as they aro p must be interpreted in the 
light of the specific conditions, The entire program waa carried out by the ex- 
po rlraon ter, who also gave the rat eats. Further study, at present underway, must 
determine the extent to which the more desirable behavior occurs in other 'sit- 
uations and with other persona. There 1 b evidence that behavior of children in 
difficulties has been similar In two test situations; It would be valuable to 
make observations in other situations and under circumstance a of a more social 
nature. Probably the moat Important contribution of the present study la Its 
Indication of the marked effect of this training program. After training, chil- 
dren tried longer, manlfeeted more ihterost in solving problems themselves, and 
completely eliminated emotional behavior, Evidently this improvement waa not a 
function of age or other training, Of particular interest to teachers and psy- 
chologists may be the fact that the program of training waa neither arduous nor 
time-consuming, 



TJIE OBJECTIVITY OP AOTHHOPOHCTRIC MBASURfllF^/TS TAKEN 
ON EiatfT- AND NINE-YEAR -OLD WHITE MM £9 

EVERETT L, MARSHALL 1 

PURPOSE 


This Btudy hag been developed In such a manner as to const ltuto a companion 
paper to one recently completed (2}, The earlier paper dealt with tho reliabil- 
ity of anthropometric measurements - reliability being datomlnod by the differ- 
ences between initial and repeated observations made by a single ftnbhropomafcrlnt , 
Tho pro sent study pertains to tho objectivity of anthropometric mouBuroroenta - 
objectivity boing considered as a function of like differences when tho Initial 
meaeuromentB are made by one anthropomotrist and ro panted observations are tnkmi 
by a second anthropomotrist. 

It follows, than, that tho purpose of this study is in part invent Igntlvo and 
In part comparative. On tho one hand It attempts to Investigate tho objectivity 
of a oorlGQ of physical measurements made on boys eight and nine years of ago, 
and on the other hand It affords a comparison of tho resulting objectivity find- 
ings with earlier findings for reliability (2). Specific major alms arc: (1) 

To determine to What extent, If at all, one investigator tends to secure smaller 
or larger moasure monte than the other for any given dimension. In question form 
this aim becomes; Are thoro systematic differences In tho measurement technique 
of the two anthropomtrlsta? (2) To obtain for each of the fifteen anthreronet- 
rlc dimensions objectivity tables. These tables are to be derived from moaniire- 
mont observations taken under relatively optimum conditions, (3) To relate each 
objectivity table to the rate of growth for the dimension from which LU Is de- 
rived and to compare the resulting "frequency of conaocuCivo measurement" ssti- 
mates with those obtnlnod for reliability (2). 

ME^HUnEMENTa 2 

Tho fifteen anthropomotrlc dlmennlons noloctad for study nro i touilzod bnlow. 
Each ltom Is comp] sinontod by a descriptive fitntnmnnt of tho monniirnromt Coctmlquo 
employed In determining the dimension. 

S tn tvro : Tho Inc trut&ohtu uond wero tho Unldwln Pnj^r Wnneurlhg flonle find SquAr-a , Tho 
autjaot atoocl ereot with hools alnost totalling onah othor. llaoln, buttock, Ujpor j n r fc of 
fcaok, and rp&r 0 / Jieari v*jr 0 Agflipat tho wall to which tho ocJile wij attached, Tho nmo 
waro permit ted to linny nt tl’*j gldQB of thn body In n natural position, tho bonlu warn In 
firm nonto-ot with tho floor, end tha hon<l vnn hflld on tha Frfin Wf ort Ilorl f.ontal . O^o Tnco 
of tho Bijuaro wes jjo n^fllhsb tho soul© mat tho other fnoo wna horizontal with tho 

floor. Tho onthroponu tplat fchim to ro unlit ftewh th^ btuu'c *lth sufficient foroe to oruMi 
tho ourjoot'e hnir ajul ruido tho ponding. 

Sittin g Halp.h't : Thn Inalnirw rita wni'p tho zn oo sd for sttiturn. Tho sui Joct ant mi o 
horUoptcl wr-lnuL bonoh IQ aont'.Kwr.ora in height, IT t a kneoo worn flexed nml £[r«Dil 
npjirt, Ills ankle b evanaed, ftml hln Unwin l'csiml on Ms thlfthfl . Tho patorlor n 1 ( 0 1* L uf 
thn tnmU nmcio a'jntnot with tho sgiiLd both u thn swiarftl rogli'n ond ut thn thjriiolc 


1 ki’Qi.t llllii<>li itiun liuninl U11 lviT'i 1 Ly , lliliiMa, 

2 Tl’.o luruou I'liinnut tfioimujiio dnn orlhod lioi'i^ l r i luii'i'llod vri'nnlliij ly hr* Ihi 1 V < 
MoTodlth. ( .! ) 

VA'J 

, !!•>, S (S'opt^intHir, 1 1 ) 
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region- Tho aquars vms brought down firuly on tha vertex (tho hlghoet point of tho hoad 
whan held, on the Frankfort Horizontal) arui fcho tnasaureiMmt roaordad ae t,ho diatnnao from 
thlo point to fcho aurfapo of tha banoh. 

Bl-ftaropilal PlamotoiM 3 tandardiEod lnrgo sliding oaliporfi having broad flat bpanohoa 
were used in taking thin mo a our o mo nt . Tha subjoot aoauiuod tho oreofc poaition with hla 
arms hanging at file bICob. In on attempt lo o t&ndnr-dlae thia alamo tor do imioh na potmlble 
the anthropomo trlat atood bahind tho subject and draw bftok tha Bubjoot’e flhouldora until * 
tho Oodles of tlia two aonpulflo lay apprdxlmn tsly In one piano. Tho mooauroraonb wao deter- 
mined ns tho distance bo tween tlio moot Into pal points of the ooromial eminOhooB, 

Dl-lllaa DHaietart This ms n our o merit wag takon oa the atralght dlotunoe botwoon tho 
most - ' lateral points of tho oroata of the Ilia. TI10 lnnfcrunumb uaod woo t ho aatia as for 
tlio previous dimension* Tho observer stood in front of the subject, brought the face of 
aaoh. brunch of tho onllporo squarely in oontaab with the landi^rk, and applied bha maximum 
pro b aura thrit oould bo exerted without pain to tho oubjeob. In the event that tho sub Jo at 
ftppotrod to turn hla trunk and hipa at tho tlrno tho pressure wqb appliafl, the taefiaurcnwnt 
was cheeked. 

Bl-tP&ohnnterlo Djaiajtior; Tha auhjoat stood oreot with lege together and foot parallel, 
Tho imrt external promlncnaos of tho grantor troohanterci were tho terminal moo sura me nt 
palhtfl. rroaaure u&s appLLed to tha larga aliilng aali^era until oona iclorabla roalaUnae 
of the bones was felt. 

Rl-oondylpr Plane tor of llutmruai Thlo men our ora nt una takon on tho upper loft ux train - 
lty'by means of the large eliding oallpora. Tlio loft arm of tho subject was ralnod for- 
ward to approximately tho lsvel of tho shoulder and tho forearm flexod upward at right 
angles to the &m. Tho branohoa of tho calipers wore then applied against tlio oploondyloH 
of tlia humerua in euoh a manner an to bisoot tho anglo of tlio olbow and lie in tho plane 
of tho nra and faro ora. heavy praBaurs wao uoad, atira holng takon that tho forearm did not 
move out of lino with tho bmnohoa of the onlipero and tip In toward tho midline of the 
body t 


B l-oondylap Disiraber of Fetnuri Horo tlio Inrgo sliding oolipcrn wore used and tho rcaxl- 
naim straight dlstonos ooTa'inod ho two on tha aondylae of tlia lart foraur*. Tho knee of tha 
subjoot was fioxod sufficiently to relax and largely roinovo tho nuooulature at tha lntoral 
BHpoQtB of tha oondylos, Tho brnnohns of tho onllpars blaontod Lho thigh-leg angle as 
they w«re brought in eontaal with the bony prominen.ooa , Considerable] proomiro waa uaod, 

Tho an thropomofc" la t stood In front of the subjoot while taking this moriBuromant . 

Clrpumferongg of Thorax; VI a tool mllllmater tapo wn« used to do tormlno this rr\oaBuramenfc » 
The eubjjaot fltood In a natural manner with head ora a t and with arms relaxed and hold 
slightly away from the a ldo a of the body in ordor to permit tho pnaulng of tlio tape around 
tho thorax. Tha observer atood in front of tho subjoot and, using tho xiphoid cartilage 
of tha flternum ae tta* iRh-dmark , planed tho tap* around fchq thorax at right enRlen 

to tho Spinal column. Poatarlorly, ths tape always roetod bolow tho inferior angles of 
the Qaapulao. The tenalon applied wao only aufflolant to insure oomplate oontsot with the 
akin, Reoord woo mado of tha modlen vnluo during tho nnrinal rooplrQtioh* 

ClrfldpI'flrBhfli of Arm: Tha inofcrumenfc employad In securing this and tha thr&o auooaod- 
Ing limb girths wn g tho at«ol mill looter tapo, As wlt]^ thori^olo olroumforanafl , tho fcQpo 
wns applied to make oontsot all around and yot avoid oompraHSlon of tho tiaouoa, All ob- 
aorvatlona ware talcsn oh the lol’t oxtromltioa of iha body* 

Arm alroumTaranoo wna manaurod naar tho middle of the humoruo, at tho levaJ of tha 
greateot girth over tho blaapg misolo and holow tlio inaortitm of tho doltoid ouhoIo. Tho 
plane of the tape was at right angleo to tlio lino of the humerus* During manauromont lie 
BUbJoat QBDumad tha a-root position with tho uppor extratultlo^ hanging noar tho aides of 
the body lullghtly abduoted) In ti relaxed oondltlon. 

cir 9 ^ rt d , or^riQ 0 of Foroara i Tho poaitlon of tho limb was tlia Btimo ao for tho provlouc 
naasuremant , and ldeiitlosl technique waa used axoepb tlmt thfl obBorvurlon waa takon nt the 
Laval of tho graotaat girth bolow tha olbow Joint and In tho roglon of tho radulo. cars 
wna taken to boo that the nueeulaturo of the forearm and hand wna raln*od. 

ClroumTerflnee of Th lgh ; Tha suhjoat atood with his foafc oprend about 9 inohofl apnrfc and 
f-hi ® 9 u&1 ly dlatr-Tbuteii on both lower extramltlos, Tho tapo wna ponnad oround the 

thigh at right, artglftB t?i- Its long qxIb and the BLoasuremont juiia at e loval juab bolow tho 
gluteal aulous. 

Plroumforanoa of Lea; The aubjeat maintalnad hla position as for tho prevlouB moesurft- 
awnt and tho tnexiraim girth of the onlf at right angles to Its long axis was determined. 

ThlQVnpBB of Skin and Suhontene ouB Tjasuo at Tiiorax jjnok; Thla mrrflurciunnt t togothor 
vlth tho two nwDauromants whLqh remain lo bo dgaorlbod ."wna tnkon with so-onllod "fat" 
OBlLrmra devleed by tlio Araorlgnn Chi Id lino lch AflBOolatloh. In nil throe Instances the 
rifle, blunt^noaed branches aT the oallpora wore hold parnllol to tho long nxla of tlio body 
or extremity of tho suhjoat. 


lb tuklnf', the morauramant at tho roar Qf tho thorax, tho r>n thropomo trla t plr aed tho 
tliurnh and firat flngor of hla left hnnd about 40 lullUnio torn ernrt over tho region bolow 
and slightly lateral to the Inferior angle of tho lal’t aonpula and In t]in tranavoroo plane 
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of tha xiphoid ofti’tllnpoi ilfl th^n ctfvod Ihono <Up?l to iHrnntly towRt’d asoh ollmr, loklh^ 
a&vo time tlvey dltl not torn! awny from thn Ukiipx* Thfl lnafciMHwnt wan next applied to tha 
tlnano hold batweon hla thumb and flnfl&r find th« urn naur scant rsrm off. Tho orjootlva wf\a 
Cli manauro tho thioknnss of a oomplola double Lay or of okln nnd nubcutanonufl tin rue with- 
out Lnolndins an} imaolo t 1 b awe. 

TliloV n gBH of Skin fi nd Sutigulan Bai ia Tla ^ua at Arm Paok; This tiwnaurnnsonfc vaa taken over 
tha trToo'pa "muaalo a t' npproxJmn tolj 'tiie raid-point of" the nhnft the left Ituhwimb. vltli 
tha arm hanging 111 n rolexod condition. The toahnlque wns the bh:>tb on for Uie pre-vi oun 

EfinuvvrQfMtit . 

Tliloknono of Skin. anil 3uhcntaiioonfl Tlaeoa ab o ve Illnq C pest : The flollpera worn npplled 
iua-alln toby Bup^TlOr to the oreet of blio left iTVum In a lino vartloul with the l*ffc axil- 
la. tlio fllee of tho bits taken betwaon the dlglfcn of tho fthtlihOpoB^trla t veiled with the 
amount Qf auhoufcanaoua tlsaua af the IniUi/Ulwl oubjo.ct* 

All measuromontB were made on the nude sub Joe C and rocordod to the nearest 
millimeter. 


SUIUECTS 

The subjects Tor thlfi study woro twenty-five Iowa City boy*] onrolleil In the 
third and fourth gruden of tho Unlvornlty of Iowa Glomrmtary nchool during the 
year 1935-1030. Each boy wan scheduled to servo an a rmbject for tho aLudy a lx 
consecutive times, once ovory four woohn boglmilng flovortflMDr 13 or 14 find ending 
April 1 or 2. Occasional absences, howovor, reduced tho total number of oxanl- 
natlona to 141, Tho youngoQt boy In the group wan sovon yonrn, eight months nfc 
the time tho first bxgitlI nation was ttids, and tho oldest boy wan ten yoiirn, two 
months by the time of Che final examination, 

Tho principal reason for accumulating tlia (lain on twonty-flvo individuals 
rather than on 141 different Individuals lay In tho fact that this pallor group 
was already under observation In connection with a nor I at In growth study. 

"In addition to bolus catmuUutly available , Uowovgv , the s^ylo. was 
found to represent cona ldorablo dispersion In body alzo nrul build. Tim 
eight -year-old boy a ranged between 12.0,0 cm. and 143.9 cm. for ataturo, 
between 57,2 cm. and 66 ,6 cm, for tho-raclc circumference , and between 
33.4 cm. and 43.5 cm. for girth of thigh. Tho nhortont boy had the larg- 
est thigh clrcumforonco and tho tallest boy tlio second nr.uilleot girth of 
thorax. Similar deviation characterized the nlnci -your- olds , Stature 
ranged from 132,6 cm. to lfjfi.7 era., M-lllac illamotor from 10. t) ai. to 
24,1 cm,, and arm girth from 17,4 cm. to 23.1 cm. The tallest boy had 
the largo ot bl-illac diameter while tlio ohorLfNJt had Urn largest clrcun- 
fo ranee of arm." (2) 


EXAMINATION PROCEDURE 

Tho following procedure was employ ad at each examination:. 

1. Tha 9 ub J 0 c t removed all clothing. 

2. The first antiiropomglr 1st made observations for each of tlio fifteen ponn- 
uromoiita being invest lgatsd and serially cnllod off o rtcli observed value to a re- 
corder, 

3. As tho first finthrorornctrist left tho room, the rocoiul one entered and 
made observations for the sajiio fifteen physical d liuennb >nn t 

Two Invontlgutorn, Dr. Howard V. iHmsdllh and i ha writer, made all Li.* 1 ru*nu- 
nroinontu employed Ln this study, Tho recording wan d^no by hr. Now* ill c. 
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Extvel&fc cal’s was exovcles-tl at all times to measure &S accurately as poeaiblo ana 
to avoid orrora in recordiriB. 


CONSISTENT DIFFERENCES 

The data consist of 141 pairs of observations for each of fifteen anthropo- 
metric dimanslong, each pair of which la composed of two successive Tnonourementa 
made by two anthropometriatg, To check for any tendency on tlia pert of either 
investigator consistently to secure smaller or larger measurements for any given 
dimension than those secured by the othor invest 1 gator t the following procoduro 
waa employs d. Considering the measurement secured by one Investigator (the 
writer) throughout os the starting point, the difference between tha measurement 
secured by the first investigator and that secured by the second wao markod posi- 
tive If the latter measurement was larger and negative if It was smaller. Next 
the moan of the positive differences and the mean of the negative differences 
were found for each Armen ai on. The difference between these momia was then com- 
puted; the results aro shown In tha final column of Table 1. In ten of the 
fifteen meaeureiBQntB, the moan dlff&renc-o in q positive or negative direction 
was less than 1 millimeter. Throe of the naan directional curferancos ware be- 
tween 1 end 2 millimeters and two wore exactly 2 inlLUmaters, For every clirnGn- 
sion having a positive “moan difference" (sen Table 1) the positive differences 
ware found to exceed, In number* tha negative dlf forences , and for every dimen- 
sion having a negative ''mean dif fernneo , " thoro wore a greater numb or of noga- 
tlvo than positive differences. This indicates that the matin directional dif- 
ferences are re present a tive and are not the function of a few extreme differ- 
ences. The second investigator (the writer) secured measurements for height 
and sitting height which were on the average 1,5 millimeters larger than thop& 
secured by the first investigator. For dimensions of thoracic clrciunf erotica , 
thigh girth, and arm girth the opposite was true - on the average the measure 
incuts , secured for the first two dimensions by the second investigator wore 
2 millimeters smaller and tor arm firth 1 mill inis tor smaller. From Table 1 

Toble 1 

Wean DlfferonctJfl Between the Measurements soourod by Two 
Investigator fl Who Made 141 Fairs of observations 
for £aah of Plftoori bl^nen^lonB 



Pool tlve 

Uo Qfttlv e 

Zero 

Moitn 

Dimension 

IUffor- 

Mffor- 

Differ- 

Differ- 


enco£i 

enoes 

oncca 

enoaa 
(tnni. ) 
+1.4 

Statute 

05 

45 

13 

Sitting height 

05 

45 

11 

+1.7 

Thoracic clrcujnf erence 

54 

01 

6 

-2.0 

Dl-ccronlal dliunater 

67 

69 

6 

- .5 

Cl-Illac diameter 

43 

5Q 

40 

- ,£ 

jil- trochnnterlP dlaincter 

50 

65 

2 6 

- .7 

31-conilylnr dinnetcr of 

hvvnmrufl 

33 

66 

42 

- *3 

Ul- condylar tJlumctoi* of 
femur 

33 

54 

54 

- ,3 

Tlrth of orm 

41 

ao 

20 

-1,1. 

Forear.i girth 

53 

52 

26 

+ .1 

Thigh girth 

46 

U9 

6 

-2.0 

'ilrth of leg 

65 

50 

26 

+ .3 

of aUAt* nxiA a\W>- 
culftneouf] tlAjium 

A.t arm back 

HZ 

6? 

55 

- .5 

A t Ihnra* bach 

<J 

47 

05 

- .3 

Above JHqc croat 

22 

73 

4G 

- .7 
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It appears that the direct lonal differences are go araalX that for practical pur- 
pose they may bo considered negligible. 

OBJECTIVITY FIJJDINQ3 

The objectivity constants shown In Table Z ^ctq found by computing tho differ- 
encod, Irrespective of sign, betwoon the two component measurementa comprising 
each of tho 141 pa Ire of observations, Tha mod Ian, ninetieth portent Us, and 
maximum dlfferonco for each of fifteen dimensions were dorlvod from frequency 
distributions of those differences , Some of the ronults chown in this table nro: 

1. The thickneas of skin and mib cut nito 0113 tissue on thB back of tho thoria 
wae monaured with tho least absolute error. The groateot abaoluto difference was 
encoimtorcd in meaauromentn for stature, sitting height, and bl-acrc>mlal diamotor. 

2. Moasur amenta with objectivity approx Ir.va ting that of thlcknoGu of nklrv and 
subcutaneous tissue on tlio tack of tho thorax woro bl-illac dlamoLor, M-condylar 
diamotor of humerus, bi-condylar diameter of femur, and tho othor two moanuremontQ 
of akin and Buhcutnnooua tlesuo, 

3. 01-illflc diameter wan measured morn accurately than oi-trochmitorlc ai- 
ametor, 

4. The measurement 0 of leg girth and foroarm girth (soft LIqruo (UmonOloiiB) 
wero secured with loss absolute error than bl -trochanteric dlnmoter (a bony di- 
mension) . 

5. Forearm girth and leg girth wore measured with mors consistency than thigh 
girth and arm girth. 

Additional findings wore secured (1) by calculating tha coefficient of objec- 
tivity by the Pearson product -moment method of correlation, and (2} by oxproBDlng 
the median and max Imp values In Table 2 In relation to tho actual aivie af tho 
dimension from which each was derived. Manns for the vrtIoub dimensions for nlno~ 
year-old boys wore secured from Btudiea by Meredith (1) and by Meredith and 
Boynton (3) , 

From Table 3 It Is noted; 

1, The objectivity medians In Table 2, when referred to the nvmn nmEnltudo of 
their respective dimenfllono , equal ono-half of 1 per cent or Iona for etaturo, 
Bitting holght, bl-niac diameter, thoracic ctrcumforonco, and leg Girth; loon 
than 1 per cont for bl -trochanteric dinmoter, loronn,] girth, bi-condylar diamotor 
of the femur, mid arm girth; lean than 2 per cent for thigh girth, bi-ncromlal 

dl ametor, mid bi-condylar diamotor of the humerus; and from 4 to 9 i*or cont for 
the throe meaaurem.cmtG of akin and aubcutauootta tla«uo. 

2, The maximum measurement differences given In Table 2 ranRo from approxi- 
mately 1 per cent of the inenn size of tholr corresponding dlmonolonfl to 60 por 
cent. Stature has the lowest percentage; tho othor dl men si 0110 , excepting thoao 
of skin and subcutaneous tlasuo whoso percentages are 24 or greater, have per-' 
centngcB ranging from 1 to 9. 

3, The cogfflclents of objectivity range from ,tfO to 1,00, nluturo having tlio 
highest and bl-acromiel diameter having tho lewoot. 

OBJECTIVITY FINDINGS IN RELATION TO RATE OK GROWN! 

The relationship between objectivity findings iun<1 rnto of growth wan dot until nod 
hv proceeding on tho annum i>t I on unnd by Moved 11. h (2) In relating flmlJngo for 



254 


MARSHALL: ANTHROPOMETRIC HEASUnEttBNTS 


TobJ.a 2 


Objaotlvifcy Constanta for Piftsen AnthvO pom trio Dlnumalwia; Each Sariaa of Cohutantra 
Was Qorlvod from Vaiuoa nepreaqnfciriH the DLffercsnoe Botvvoon Two lloaBuromentu 
Taken Suoosaslvaly by TVo An throfwma fcrlata on tho Sana Subjniit 


flitting Thoraalo Clr- Bisacromial 

Dirfarenofl Stature llalght <jumf aranoa blftitmter 


Interval 




ter 





i mm, ) 

Num- 

Per 

Hum- 

Num- 

Per 

Num- 

per 

ber 

Cent 

bar 

Cent 

ber 

Cent 

ber 

Cent 

0 to 1 

3 B 

27.0 

33 

2 . 1.4 

35 

24.0 

40 

20.5 

2 bo 5 

56 

41.1 

73 

51.0 

60 

42.6 

57 

40.4 

A to 10 

*6 

25,5 

22 

15.6 

ai 

22,(3 

24 

n.o 

11 to 15 

7 

5.0 

10 

T.l 

10 

7.1 

15 

10,6 

lA bo 25 

2 

1.4 

a 

2.1 

5 

3.5 

5 

3.5 


141 

100.0 

141 

100,0 

141 

100.0 

141 

100.0 

Median 


0,6 


3.1 


2.6 


3,0 

90th Patoenfcilo 


9.2 


9.5 


u.o 


12.5 

Mux 1 mm 


19 , 


20 . 


24 . 


24 . 


Arm Olrth 

Foroarn CHrbh 

Thigh Olrth 

Leg airfch 

Dlfforsnee 




Par 





Interval 

Num- 

Per 

If Um- 

Num- 

Per 

Hum- 

Par 

( mm» ) 

ber 

Cent 

bel’ 

Cent 

ber 

Cent 

ber 

Cent 

0 to 1 

55 

41.5 

B& 

56.7 

26 

10,5 

74 

52,5 

2 to 5 

10 

49.6 

54 

no. 3 

66 

46.0 

64 

45,4 

6 to 10 

11 

7,0 

7 

5.0 

37 

26.2 

3 

2,1 

11 to 16 

1 

.7 



12 

0.5 




141 

100,0 

141 

10 Q ,Q 

141 

100,0 

141 

100.0 

Median 


1,9 


1.3 


4,0 


1.4 

90 tb Peraflntilfl 


5 , A 


4.1 


9.5 


4.2 

Maximum 


15 , 


9 . 


17 , 


6. 


Dl-troohanter- Bl-lllao Breadth of Brondth 

lo Diana tar Dlametap Elbovr of Kn<j© 


Difforenqa 


Interval 

Hum- 

Par 

Num- 

Psr 

Num- 

Par 

Num- 

Pel 1 

(nm,) 

ber 

Cent 

ber 

Oenfc 

ber 

Cent 

ber 

Cant 

0 

26 

10,4 

40 

20. 3 

42 

29.7 

54 

3 B .3 

1 

44 

31,2 

12 

51,1 

72 

51,1 

60 

40. 2 

2 

21 

19.1 

19 

11.5 

19 

13,5 

14 

9.9 

3 

10 

12.0 

0 

8.7 

0 

5.1 

3 

2.1 

4 and 5 

16 

11.3 

2 

1.4 



2 

1.4 

6 to 10 

10 

7.1 








141 

99.9 

141 

100*0 

141 

100.0 

141 

99,9 

Median 


1.5 


.9 


.9 


*8 

90 th Para entile 


5.1 


2,3 


2.2 


1.8 

Haxinum 


10 . 


4 , 


3 . 


5 . 


Thioknena of Skin and Subcutaneous Tissue a 


At Thorax Above Iliao 


Dlf f oranoe At Arm Daok Eaok Croat 

inter val* 


1 mm, ) 

Num- 

Par 

N um- 

Par 

Num- 

Per 

ber 

Cant 

ber 1 

□flnb 

ber 

Cant 

0 

55 

39.0 

05 

6 Q .3 

46 

32.6 

1 

59 

41.0 

50 

35.5 

56 

39 ,7 

2 

22 

15.6 

6 

4.2 

20 

14.2 

3 

6 

3.5 



11 

7.0 

4 be 6 





B 

5.7 


141 

99.9 

141 

100.0 

141 

100.0 

Median 


■ 6 


,4 


.9 

90 th Paroemtlla 


2.1 


1.3 


3.0 


MQ3tlm.un 3. 2, 6, 


*Thia aorles of dlffarenoea la for tho aotual raenaurarnanb of a double lH-yap of tissue. 
Gno-halr the yaluea given afTord. on e adnata of the errors of man sura man t for a single 
U?ar, 
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Table. 3 

Objectivity Findings 3upjileFiontary to Th»fte Given In Table 2 


Mofllan from Table 2 jt. 


UUnUnDi.011 

Hoon Site cf Dinenaion. 

Wean Dli:© of Dlmonulon 

Coojflcle 

Stature 

.20 

1,3B 

1.00 

Hi-UlQC diama tor 

.42 

1.07 

.00 

fitting holght 

.43 

2,70 

.97 

Thoracic circum- 
ference 

.44 

3,73 

.97 

Girth of log 

.62 

2.0fi 

.07 

B L- tr a chan t o r Lc 
dlnma ter 

.S3 

4 .22 

.06 

Foronrm girth 

• 67 

4.07 

.06 

Pi- condylar (Uametflr 
of femur 

.06 

6.07 

.03 

Girth of arm 

.02 

7,70 

.97 

Thigh girth 

1.01 

4.31 

.97 

Hi- acromial diameter 

1.03 

o t ca 

.BO 

Dl-condylar dlnmoter 

oC Vnmcvvia 

1.03 

a ,42 

.07 

Thicknona of okln 
and flubcutanaoUB 
tlsouei 

At thorax back 

4. no 

24 .3 0 

.03 

At arm back 

6.26 

23.44 

.03 

Above Iliac cropt 

0.00 

00.00 

.04 


reliability to the rate of growth, namely, that seriatim observations are profit- 
ably made only when the interval between them la largo enough to allow n maun in- 
crement of growth which equals or exaeado 90 per cent of the reliability differ- 
encea, The rollabilily dlfferencoo here become objectivity difference , but 
otherwise tho procedure la similar. 

Table 4 shows the findings on relationship for eight- and njne-yoar-old boys, 
(lives successively In the first three columns are (1) tbs earl os of dimensions 
under consideration, (2) the annual rate of mean growth in each dimension, and 
(3) the ninetieth percentiles of objectivity dlatrlhutlons for each dimension. 

The time frequency at which it appears practical to make seriatim observation^ 
for the purpose of studying tho growth of the individual appearo in column four, 

Tablo 4 

nalationablp Dotwoen Anthropomo trio Objectivity Conetnntn and 
Growth Increment a for Eight- and NIno-Yeor-Old Doya 


Dimension 


Stature 

Bi'-iliac. dlwaotfiV 
□ lrth of leg 
Bl-trcchanteric 
diameter 
Sitting height 
Thoracic circum- 
ference 

Girth or thigh 
Forearm girth 
firm girth 
Si- condylar diam- 
eter of femur 
[H- acranial d liim- 
etor 

Di-comiy Ifir ellam- 
nl'ir of huncruJJ 


Kean Annual Objectivity Entlmfttt>a V-MLUmtm 


Incremcnto 

Criterion 

Frequency cf 

(mm. ) 

(mm. ) 

Meaaurrancnta 

64 

0.2 

Bimonthly (7) 

B 

2.3 

quarterly (11 

10 

4.2 

aemlennuBlly 

10 

5.1 

Semiannually 

21 

0.5 

Semiannually 

22 

11.0 

deni annually 

10 

0.5 

Senlnnnimlly (7) 

6 

4 .1 

Annually 

7 

5,3 

Annuivlly 

2 

1.0 

Annunl ly 

10 

12 ,& 

Annually 

1 

■) o 

lUnununlly 


rfTllla column of vtiluca waa taken from I'erodLtli 1 
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smiAnv and conclusion 

Objectivity finding - objectivity Doing considered as & function o f the dlf^ 
ferencea when initial observations are made by one an thro pome tri at and repeated 
measurements are taken by a second onthropometrlat - presented tor each of 
fifteen anthropometric dimensions taken on eight- and nine -year -old boy9. 

Preliminary computation of the mean directional differences yield results 
Which Indicate that systematic differences in measurement technique of the two 
anthropometriste for each of the fifteen dimensions arc of negligible importance, 

Objectivity tables derived from pairs of measurement observatlona taken under 
unusually favorable conditions are presented, 9onw of the findings ere: the 
Tnoet objective dimension is the thicknoes of skin and subcutaneous tissue on the 
back of the thorax; the least objective menguromentB are stature, sitting height, 
and bl-acromlal d lame tor. 

The objectivity constants, chosen to represent given body dimensions, are re- 
ferred to the annual rate of growth for the dimension from which they woro de- 
rived. From this procedure, estimates 0 f the practical tljne Interval to allow 
between seriatim measurements or various dimensions are made, some dimensions 
tire round to b& taken advantage ou sly quarterly or semiannually while for others 
It appears that no significant contributions to individual growth trends aro mads 
by taking measurement e oftensr than annually or biamiualiy. By comparing results 
with those for reliability (2), it appears that changing arithropometriebe from 
one observation period to another Increased the size of the time Interval for 
four of the dimensions, but for the remaining dimensions the interval between ob- 
nervations remained the Sana regardloas of the change In anthropometrleta. From 
the ra Quite of thBBe two studies it appears obvious that not ail measurements 
should be taken at each examination period of a seriatim measurement program , 

Finally, objectivity for the fifteen measurement dimensions studied p Tor boys 
sight and nine years of age, compares favorably with reliability. The findings 
also lend additional evidence to substantiate the conclusions made by Meredith 
(2) that ‘'efficient and economical research on the physical growth of the Indi- 
vidual lies (l) in a differential approach to anthropometric dimensions and (2) 

In employment of unusually rigorous measurement technique 
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PERSONALITY CHARACTERISTICS OK JUVENILE DSLIK^VElfTI 
II, RELIAOlLITY OK DlbYEREOTIATINCi TRAITN 


HERVIU A, Dim 1 
INTRODUCTION 

Tho first section (3) of this Investigation doalt with n mo Mi oil wlioroby Items 
vjcro cBl&ct&d from each ol four tsata of the Prunsoy Intomnt-AtlUndo Touts 
which best differentiate delbnqu&ntQ from nonHlellncpioiitu, Aa a hnjilo for se- 
lecting Items threo criteria worn entabllnliort. Tho operation of tlmro wan Illus- 
trated and the consistency of the mot) mil demount ratoil. By employing tho proced- 
ure described there emerged from each tont a llat or ltona which up] wired to bo 
maximally effective in dlstlncnlshlnc between the control and oxperlmnntal groups 
under consideration* Seven differentiating Items from Toot 1 (things considered 
wrong) were found; five from Test II (worries, fears, anxieties); six from Tent 
III (likes and Interests); and olght from Test IV (kinds of poopis liked or ad- 
mired) , 

While tho consistency of tho different lat lng Items coenn to be assured by tho 
analysis performed In the first section, it is tho object of tho second sect Ion 
to examine further their reliability and diagnostic significance. 

PROIUfll AEJD IET1I0D 

To make clear the procedure followed differential items from ouch tent ore 
listed below: 

Teat I (things considered wrong), carrying a rovolvor (-»-), gang (+), being con- 
ceited (-), being a snob (-), playing cards (+), bribery (-), prison (+). 

Test II (anxieties, fears, worries). Jail (+), rninily (+), demth ( + ), dying (+), 
alno (+), 

Test ill (likes and lnterontn), church (+), circus (+) # movie star (+), tap 
dancing (+), joyriding (+), candy (+). 

Test IV (kinds of people liked or admired). lirmdnn™ (*-), husky l + ), quick (+), 
well-dressed (+), wealthy (+), good-looking l+) p cnoper.il lvo (-), rich l+). 

It will be noted that after eac,* it on a plus or Minus slid Is gJh-wh. in i on- 
arul these signs Indicate the d trac tion nf original responses, Tlmt in, when ■!<?- 
llnquoutfi responded pro rortic wifely a 1 ir, ,»ti number if tlirnv' Hum linn-dnlUMiiem t» 
to a givon Item it was denoted wUh a pi no nljn. i'he couvoruo receivcu n (ilium 
designation. July In Testa I :itul IV a* Uenn ou"ir will* i.Ui’iu. deji'fi.tt i nfr. W" 
oration of ilun and in I nun signs will bo .‘l:u J . :lnd rnbufnuw.iU . 

f F pui[| Jh lo Jj ti' t * 1 U)il V f, oJ i . 


pi// 

CHILL WhVSih'ririMP, V«1 , h, lb\ i tf.ptr n!*-i , W.VM 
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For purposes of determining tho reliability of the differential itemo, tho fol- 
lowing course baa beon adopted: 

(a) Interest-Attitude Testa constituting each life age grouping of delinquents 
were re -scored in terns exclusively or the differential items from each test, 
Subjects wero tlio soma groups., 14, 15, 16, and 17-year, that were used in the 
statistical analysis of section ona, similar life age groupings being retained 
in. tho pro go nt section. 

(b) Each life age group of delinquent boys was paired with a control group of 
non-delinquent boys of tho same life ago. Responses of the control groups on 
each of tho Interest-Attitude Testa waro likewise differentially scored. 

(c) Besides the original groups of subjects the technique of differential scor- 
ing was applied to an entiroly new sample of H5 delinquent boys of mixed life 
age, the median being 16.6 years, 

(d) Although the analysis in section one which resulted in the selection of dif- 
ferential items woe confined to life age groupings 14- to 17 years inclusive p it 
w&a considered of interest to ascertain the significance of the items for a young- 
er life age group. Hence, a control and experimental group of 13-year subjects 
have been included in tho present analysis. 

In each of the four Interost -Attitude Tests the subject la directed to single- 
cross (X) or double-cross (XX) items depending on the extent and intensity of re- 
action to them, Thus In deriving differential scores not only were plus and minus 
denotations employed but single and double crossings aa well. An example will 
make the scoring device clear: 

CaSo W.H,C tJ a 16-yoar old delinquent boy, On Test I the subject repponded a9 
follow a to the differential Items: XX carrying a revolver (+), XX bribery (-), 

X being conceited (-) , XX gang (+) , XX playing cards (+), X being a snob (-). No 
response was made to tliQ item, prison. Summing the reeponsoa, double crossed 
items counting two, Dingle crossed one, to positively denoted items +6 la obtained. 
Making the game computations for items negatively designated -4 is obtained. Add- 
ing algebraically the differential weighted score for Test 1 la 2 . On Tent II 
responses are: XX death (+), XX Jail (+), X sins (+), XX dying (+). No response 
is made to the item, family. Since all differential items in this toot are posi- 
tive the differential score Is Lhe sum of single and double crooalngg, this being 
7. On Teat III the subject responded to only throe of the six differential items: 
X Joyriding < + ), X circus {+) , X candy (+). No response wag made to church, movie 
star, and tap dancing, All Items ta Test HI are positive, since three Items re- 
ceived one cross each the differential score tor the test is 3. On Teat IV the 
subject single -crossed five of the al&ht differential items: husky, quick, 
wealthy, weil-dressod, and rich. Items, cooperative, good-looking, and handsome 
wore lrmorod. Since all items to which responses were made are positive) the dif- 
ferential acoro on Test iv is 5. Incidentally It should be noted that Tent IV 
contains ono minus item, cooperative, which If indicated by tho aubjoct nscossl- 
tuNors an algebraic sum. To obtain a differential weighted score for the entire 
Instrument iho scoroa of tta four tenta woro totalled. In the present case tho 
totn rjlf ferentlal score is tho gum of 2, 7, 3, and 5, or 17, If any ajnglo tost 
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10 gat 1 vq score, t ho total dllfsrontial score wao computod nlgobral- 

sat possible differential waighto<l ejeoro oa the Inters ot-Atfc l tude 
or tho sum of all double-crossed positive Items* The lowest poaslble 
or the sum of four double crossed negativo items. Differential 
lie control and experimental groupa compared, therefore, d la tribute bo- 
x trams 0 Indicated, Tho essential problem undertaken la ono of dot or- 
hat extent the differential scores reliably discriminate dellnquento 
lluqueirts. 


STATISTICAL ANALYSIS 

ona between delinquent and control groups wao ucoompllahod thltAlgh 
of the conventional formula for the critical ratio, jYp whoro 

ffersneo between moon differential weighted scores of oiinllnr and 
age groups and PE (diff) is tha probable error of difforonco botwoon 

ana. 

frequency distributions of di f fei'eut lal woightod acorea, Table 1 
omparatlvo quart llosj standard deviations, medians, ana moans for four 
oupa of delinquents and rion-dollninonta; and (b) difforancos of rneiana 
trol and experimental groups with tho reaultlng critical ratio 9. 

Tablo l 

ConpQrl^on. of Da llnquanba anil Won -Dalinquon ta in l)lf f oren 1 1 s 1 
Woightod Saofoa oil Intaroo t-A ct ltudc TflHts 


ip 

No. of 
GaacLd 


% 

an 

ILadLan 

Vaq.^ 

Difr. or 

D 

m* tcrl 

oliUqUQTlt 

66 

13.2 

2 4.6 

7.76 

19.6 

19.7 



on-do Llnquont 

16 

3 .1 

13.3 

7.04 

B.3 

9.1 

10.2 

12 .0 

clinquant 

75 

11.4 

94.0 

11.14 

16 ,9 

la . 2 



on-da lliiquofi t 

101 

4,5 

13.0 

6,77 

P.3 

9.1 

0.9 

10.9 

alinquflnt 

112 


21.6 

7.93 

15 .4 

15 .9 



an-dol Lnquent 

100 

2 ,2 

10.0 

5,19 

5.B 


9.2 

14 .4 

alinquon t 

63 

9,5 

19.0 

7.65 

15-. 1 

15.3 



an -del irvquont 

97 

1.3 

9.2 

6,60 

4 .2 

5.9 

9.4 

ll.fl 


~ [dlf f ) mUf3t h Q at A to Insure complete reliability, it In ovl- 

ill of tiio difforenceo botwoon moans shown In Table 1 aro significant, 
ml ratio being wall In gxcoejs of tho mijyiitiulo required. 

Interesting aapoct of tlio comparative groupn In uonn in tumid of ovor- 
Jonsi dering tho life age groupa from tho point of vlow of iroilih-n cllf- 
icores for delinquents, approximately 94 per c.ent of 14-year ncn-clGliu- 
per cent of 15-year, 91 por cant of 16-yanr, and Pii \^or cent of 17- 
) 0 iov/ the median of tho game 11 fo a pa groupings of dollnqiumtH. Or, 
’orently, about 6 , 12 ( 9 , and a j^er cont of the roapoctlvo life ago 
, 15, 16, and 17 year non-do 1 Lnqucufcjj, nxeood tho medians of similar 
^tmplngs of delinquents. 

nf mors comp let a verification of tho differences In poraonailty chnruc- 
se tween delinquents and non -delinquents tho taciuilquo of ill ffonuit lal 
=i boon applied to two entirely now amnplon, Onn of therm consists of a 
^-year dollnqiiouLa compared with a control group of nimilsLr lire ‘V". 



2G0 


DUREA; PERSONALITY (F JUVENILE DELlNv^UENrs 


Tno other consists of 115 dolitiquanta of lfit erogenous life agOj the median being 
10 v 6 years. The latter sample wag obtained practically five years after the 
original lit© age groups on the basis of which differential items were selected. 
As a control group for the latter, tfto differential e cores of 374 non-delinquent 
subjects cited In Table 1 wq re pooled in one frequency distribution. Results of 
the last comparison are seen in Table 3, 

Tati la 2 

Comparison of Dallnquento and WonOellnquonta in Differential 
VJeiRhtoA 3oo*o3 on In to vast- A ttltude Toota, E&aod on Raw Samples 


droup 

Wo* o£ 
Caaofl 

Ql 

«9 

SD 

Median 

Mean 

Dirr.of 

Manna 

D 

PKldlff) 

13 -y*. aolinquent 

34 

U,9 

25,6 

9.n 

10. Q 

19.6 



13 -yr. non-dollnquont 

61 

4.0 

14.9 

7.97 

9.1 

10.5 

S»1 

7.2 

MLrcod Bgoo, 









delinquent 

U5 

10.0 

20.7 

7.47 

14 .a 

15.3 



HlXOd BgOB, 









non-daiinquant 

7 74 

2.6 

Jl 1 * 7 

6.72 

6.7 

7.7 

1.6 

14 , 5 


Differences between means shown in Table 2 are entirely reliable, The differ- 
ences between control and exparimontal groups of mixed life ages are especially 
worthy of note, In terms of overlapping about &4 per cent of 13 -year non -delin- 
quent© fall below the median differential score for delinquents, or 16 per cent 
exceed that median. In the mixed ago group approximately 87 per cent of the con- 
trol subjects are below the nedlan for delinquents, or 13 par cent fall above 
that point. 

It may be concluded from the foregoing analysis that a significant difference 
In personality exists between delinquents and normally adjusted subjects, That 
Is, the constituent trait a studied appear with a frequency among delinquents which, 
reliably differentiate them from non -delinquent a. 

Jig a means of expressing an individual's emotional development Prs asey (3) img 
proposed the concept emotional ego „ Emotional ago may bo derived from total 
fleoren on the Interest -.Attitude Tests, in another conns ct ion the present writer 
(2) found that delinquents shnw on the average about two and one-half years emo- 
tional retardation. A possibility suggested, ltealf that a relationship might 
exist between emotional ages and differential weighted scores of the Juvonilo de- 
linquents, Hence, Pearson r's have been computed between the variables irantionod 
based on four life c.ga groupings or delinquents appearing in Table 1. The result- 
ing corral© t lona app Q£ ir in Table 3. 


Tablo a 

Carts 1 b. fclofta fc&twoan Emotional Agaa &t\ 4 Dirrareivtl&l 
Wa Ightod aoorae 

Ho. of 

Croup CoBoa t T>e 


14- year dollnqiiantfl 66 -.69 *..04 

15- yftiir dollnquonta 7S -.77 *_>03 

16- yoor dellnqurmto 112 -.71 T.03 

ll-Jefir dollh^Uahtfl 63 -.62 .t.05 


On the Interest-Attitude Taots the higher the acoroj based on the total qxeujiI^ 
naLion, the Ions mature emotionally i$ uho subject, for limtuncG, a total score 
of 213 results in an emotional ago of 10 yoare, whilo a total score of 14 gives 
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an emotional ago of 10 years. Quito manifest, from tho sorleo of corrolat lonu 
In Table 3, la tho faot that there Is a highly significant and reasonably corinlG- 
Cent nGgativo relationship between {motional age end differential wolghted acoro. 
This me ana that a tendency La present toward varying concomitance between emo- 
tional immaturity and differential scores of delinquents. Stated in other tonne, 
subjects fho have the highest a cores on the Interest -Attitude Teats tend like- 
wise to respond more often in terms of differential Items. 

A final aspect of tho present investigation has to do with tho relationship 
between differential weighted scores and degree of delinquency. The writer (1) 
has devised a mathod by which variations in the seriousness of delinquent careers 
may be estimated. Degree of delinquency is stated In toms of a do lln^uonc^^lnj 
dex. As will bo noted from Table 4- little moaning enn be attached to correla- 
tions between differential weighted scoree and degree of delinquency. Subjects 
used are the life age groups of delinquents found In Table 1 and later In Table 3 


Table 4 

Corrolntlonu botwaon Dlf roroiitlal V/oLghtotl SooroB 
arul Dgllnquonaj Ini.Q7.cs 

No. of 

arou P Caaea r FE 


14 jont* dallnquontfl 66 -.0^ ►_ .OB 

15- yonr dallnquanta 75 -.15 7 .09 

16- yoftr dol^nquftnta 112 .13 7 ,06 

17- yonr dslinquontn 63 .11 7 .00 


Although two of tha foregoing correlations ore negative and two positive, one 
characteristic In common is their insignificance. It Is evident that two almost 
entirely different aspects of delinquent personality are measured by tho devicoe 
tho results of which have boon correlated. 

PRACTICAL CONSIDERATIONS 

One indubitable fact may be obssrvod from this study: within the limits of tha 
traits differentiated, delinquents manlfast a palpable difference from normally 
adjusted Individuals. In relation to thoao clrcicnfitancos which aro considered 
wrong, cause worry or anxiety, elicit interest, or traits which are admired in 
others the delinquent praseuta an atypicnl picture. Of Course, no contention Ifl 
made that delinquents and non-dellnquente fall into mutually exclusive groups in 
the differential traits. As hao been polntod out there la some overlapping. Tho 
results suggest strongly, however, tho possibility of employing the Interest-Atti- 
tude Test9 as one moans of anticipating delinquent conduct or appro lie ruling delin- 
quent tendencies which have not become overt, In the groups oxominod from 6 to 
16 per cent of the control groups exceeded the median differential scores of re- 
spective delinquent groups. All of which may be Lntorprotod an meaning that 
clinically ono would be warranted in suspecting potential delinquency whan an in- 
dividual^ score oh tho differential items excoed3 a certain value . It la Impos- 
sible to state specifically the magnitude of this crucial valua, Medians] of tho 
six dolin' man t groups studied rang 0 approximately from 113 to 20, Interpreted con- 
servatively it Is likely thnt a score on tho differential ltomu of flftojnn or 
more 13 sufficient evidonco Tor an intonate study and follow-up of tho individ- 
ual case, ovon though no obvious doliniuoncy linn boon rocurdod. 
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A Tact however, which Ghould not be ovarlooked le that differential scores 
are a function somewhat of higher total a core a on the Inter eat ^Attitude Tests* 
This brings retarded emotional development into the picture, Hence, two criteria 
are available in the differential diagnosis of suspected juvenile delinquency, 
viz., emotional age and differential weighted score. That 1 b, If an individual 
la two and one-lmlf or more years retarded in emotional age us compared with hie 
life ago and at the same time scores significantly high on the differential 
Items, there is every reason for scrutinizing his behavior closely for possible 
delinquent tendencies, 

From the standpoint of Interpreting results a possible limitation of this In- 
vestigation should he mentioned, All of the various experimental groups were 
subjects confined In an institution for juvenile delinquents, Whether or not 
differential items reflect certain attitudes, prejudices, and tendencies ougeu- 
derod by institutionalization cannot be stated definitely on the basis of the 
data at hand. An answer to the question will depend upon further experimenta- 
tion, especially application of the method to non-ins titutionall zed delinquent 
subjects and behavior problem cases In the public schools. 

SIWAKY 

Section two of a broader investigation of the personality characteristics of 
Juvenile delinquents has boon an attempt to test the reliability of a group of 
differential items methodologically ascertained in section one. That Is, the 
primary purpose of the present section has been to discover to what extent the 
differential items were diagnostic of actual differoncea in personality between 
dBllnquent and non -delinquent Bubjacts. In all instances in which comparisons 
have been made, algnif leant differences have been demonstrated. Two relation- 
ships of the differential items have been found, one significant, the other with- 
out significance, In the first cade It has been shown that differential weighted 
score 0 of delinquent sub jo eta are related to emotional age. Secondly, it has 
baen found that little or no relationship exists between dlfferontlal scores and 
degree of delinquency * gome suggestions have been indicated as to possible waye 
of employing the Interest-Attitude Testa in the clinical analysis of delinquont 
behavior. 
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A PRELIMINARY REPORT OF DARK ADAPTATION IN YiMJNd INFANTS 


JAN^r E. REDFIELD 1 

Tills article presents some prolimlnary findings of a study cm the problem of 
dork adaptation of the Infant eye. 

Since tile infants responnoe to stimuli aro characterised by much variability , 
the amount of bodily activity was employed an a criterion in a number of sensory 
studies by Irwin (1, S), Wsiss (9), 3tubds (0), Smith (7), and Richards (5 f 0). 

It Is the Index adopted In tho preaont investigation. Irwin and Woles (3) and 
Smith (7) also studied the Influence of vlnuul stimulation upon crying. Accord- 
ingly a second measure, amount of crying, baa boon uaed an a ponnlble Index of 
dark adaptation. 

Wols9 (9) found that increasing tho Intensity of light resulted in a doomage 
in bodily activity. This roault has been corroborated by Irwin and Woles (4) and 
by Richards (5, 6), The hypothesis may be suggasted that If tlie sensitivity of 
the infant's oyoa could be increased and tested by a light of constant intensity, 
tho same result found by tho above workors should bo obtained, Their method was 
to vary the light intensity while holding dark adaptation conatant; ho re dark 
adaptation is varied and intensity la hold Conatnnt, Thoorotlcally, no tho peri- 
od of dark adaptation is lengthened the amount of body activity should decrease. 
Tho present study wan undertaken to tost this hypothesis. 

The lnfant 2 was brought from tho hospital nursery and placed on the stab 11 imo ter 
within a Pratt experimental cnblnoL, All clothing except tlio diaper waa removed, 
and the infant was left in tho cabinet while tho ntabllimoter and recording ap- 
paratus were adjusted before bog Inning the experiment. Thus an Interval of about 
five minutes was allowed to Insure that tho lnfluonco of handling might not nrfoct 
the responses. 

Each experiment consisted of three parts: (1) onn minute of an adapting light, 
47 foot candles, co insure uniform initial light adaptation of tho oyo; 1^) one 
of four experimental porlods of darkness which consUitod of onn, five, ton, and 
twenty minutes; and (3) five mimiiotf of tlin control llUih, 1.5 foot candlon. The 
adapting light wan supplied by a 100 watt white frosted bulb, end the control 
light by a 7.5 watt fronted bulb, 

All illumination was excluded from tho cabinet during the dark period. The 
only light in the laboratory during the experiment was n small shaded bulb above 
the control board, supplying sufficient light for tho ox penmen tor to time and 
record observations. Experiments wore performed during the last hair of tho ln- 
terfeeding period when activity may bo expected to be gronloot. 

Forty-savon infants ranging In age from seven to nlno days wore given 200 
trials, fifty In each of four experimental porlods. Twcnty-tliroo -or tho sublets 
were boys and twenty- four girls; twonty-flvc trials worn mado at oach interval 
with each sox, Tho measure of response iiood was tho numb or of active nocuiids per 
minute during the control light period following onch Interval Qf darkness; It 

1 From iown ciul't Wolinrn Unaouroh Bunrlon, Unlvoraltj of lovm, lown City, lown. 

2 Tlio viorn nvnLlnijlo through tho omirtnny of Sr- h' - II. ! lhne, hn»n1 'f Uifl 

Rapnruviiil oT uiiHoti l ton iuui (Tymi oology In tho li a n j \ i h a <»r Uft f'inro IJm vci’O l ly oi‘ lowii. 
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cmij) rampm™, vm, c, no . a cioiit.oint>oi , I nw) 
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waa recorded by msana of an electric at abl lime tor and polygraph. In addition 
quarter -minute observations wore made of eyes open or shut arid whether the in- 
fant was silent or crying, The per cento of agreement in counting activity rec- 
ords between the experimenter and t m assistants were 97 and 99 respectively; 

100 per cent agreement was obtained for observations pf condition. 

RESULTS 


The data 1 have been analyzed (1) for the group aa a whole, (2) for sox differ- 
slices, (3) for crying and silent subjects, and (4) for Infanta with eyas open and 
eyos closed. 

The Group fte a Whole 

Mean Activity. - Moan activity for tho group ae a whole following each of the 
experimental Intervals, together with the standard deviation of each distribution 
and the standard errors of the means, are found In the following tabulation: 


pfca fcjon Timo 
Wlnatoa ) 

Mann 

Standard Deviation 
of DLnfcrlbutLon 

■ Standard I 
of Moon 

1 

16.6 

ia,i 

2.6 

5 

13,6 

15. Q 

2.2 

10 

12.2 

14.2 

2.0 

20 

9.4 

12.5 

l.S 


It will be seen that bodily activity decreases as tha time of dark adaptation 
is lengthened (Figure 1). The significance of the differences between activity 
in each of the periods folloviing dark adaptation la as follows 1 . 


Adaptation Tima 
( Minutea.) 


Ratio of Difforenoo to Stand- 
ard Error of Differs noa 


Glumaao In 100 Diffarenoa 
la Orontar Than Zero 


1 apd 20 

2.21 

5 and 2D 

1,48 

10 and 20 

1.03 

1 ana 10 

1.3S 

5 and 10 

.47 

1 and 5 

.06 


99 

93 

05 

91 

69 

G2 


Vmilo tho differences In maai\ activity following these Intervals of dark adapta- 
tion are net statistically significant, tho difference Is always In the same di- 
rection, Tha largest valud for the critical ratio Is 2.31, It occurs In the 
case of activity following dork adaptation periods of one and twenty minutes, 
which Indicates that if tho experlinant wore repeated under 11 Kb conditions tho 
chances ora 99 In 100 that the difference In bodily activity would be as great. 
Change in Activity Between Long and Short Intervals. - Another method of ana- 
lyzing the data la to determine tho par cents of Infants showing Increases, de- 
creases, and no differences In activity in short versus long intervals. The re- 
sults of this analysis for the cases in which the same Infant served aa subject 
for both a long and a short period are shown below: 

Adaptation Tima r 
1 & Hitt ba h 


1 and 20* 5 and 20^-s* 

Par oenfc of oaaos showing inoreaao 37 25 

N«on inorensa of activity 11.4 3.1 

Par cent of aaaes allowing daoranae 50 40 

Mean claaroosa of activity 20,5 17.0 

Por Qont of DQOOD shoving no olmngo 13 35 

«24 ennaa **20 oaooa 


*Tho original data, upon whioh this roporb la baaod inny be found In tho appendix of tha 
fEU-nuaQFipb oopy OH fklo in fc\\a UnlvorBity of low* Library. 
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It Ib apparent from this tabulation that the mean do era non in both conpnrlnona 
ia sovoral tlmoa the increase, although tlig per cent of Infants showing a de- 
crease in activity is low, 

Porcontiloa .- An analysis of the data by percentiles Jian alno booh ritido, The 
tabulation shows that the 90th, 75th, and GOth percentiles givo tho same trend 
as revealed by the means; that Is, that activity decreased with Increase in the 
length of the dark adaptation period, The two lower percentiles, however, aro 
not consistent, probably because acune infanta exhibited little activity. 


Pa raanbilo b 

1 


90 

43 .5 

75 

m .0 

60 

n,5 

50 

10.5 

25 

.7 


Db rk Adaptation Tin^ , 


M Unite a 


5 

10 

20 

40.5 

37.5 

30,0 

27.0 

17.0 

13.0 

11,5 

11.5 

5.7 

6.5 

7.5 

3.2 

■ 5 

1.2 

.3 


Imrnodlate Hosponsa to Change: T ho First Mlnu t o,- Two aim ly so a ox reaponBo 
to chance from darkness to light have boon attempted, Tlio frequency of change 
In general lovol of activity from the last minute of darknosn to tho first min- 
ute of light for each of the experimental Intervale in shown bo low: 


T lino In berknaufl r 


ChanfiO in Activity 

1 

Ulnuteo 

5 10 

20 

InaroBiJo 

3 

2 

4 

1 

Deoranao 

0 

12 

11 

11 

ho altiUiEA 

3«J 

36 

31 

3Q 


It is evident from this analysis that the Immediate renponno cannot bo unod as n 
measure of dark adaptation when change In activity is tho criterion. 

Mean activity In tho first ml nut o of light after dorkueun is tho socond meas- 
ure used, The means for the four Intervals aro respectively 17. A, 13 .7, 11,3, 
and 0,1. The critical ratio of tlio moans after one ami twenty ralmitea in dark- 
noon is 2.62, Indian ting that there are 90 chances in 100 for a difference be- 
tween the true me fine. Tho coofflc louts of correlation belwaon tlieno results njid 
tho means of the flvc-mlnute period aro .0'- + ,05, ,4U i .b, -t»l + ,0C5, and *05 
+ ,04. 

Per Cent of Crying.- Smith (7) found that per emit af crying wan a rollnblo 
mousura of tho reaponno of Infants to tho brlghtnonn of throo Uuon. Tho froauon- 
cios of ciylng after each period of dark adaptation in tho present oxuorlinont ore 
35.3, 30.7, 33.4, and 24.6 per cent renpoctlvoly. Thus while tlioro io n reduc- 
tion In amount of crying from the shortest to tho longool Interval, tho decrease 
la not progressive. 

. Sex hirfarences 

For purposes of comparison, the means In activity for boys, for girls, ivnCl * c>r 
all cases arc shown in the following tabulation and in Figure 1: 


Mu ntrm tlnn TIjcw 

|Myn 

Girin 

All Cm 

t Mlnu ton ) 

1 

It, ,7 

lu* . 

16.6 

5 

15 r' 

11 .5 

17.6 

in 

1 ‘■.l 

1 2 , ? 

12.2 


.u 

1 0.2 

' 1 • 4 
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5 
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Figure l t Mean Activity for Boys, tar Glrla, ana for all Subjects, 


It will be seen that differences In activity between the sexes are negligible 
alter one ana ten minutes af darkness; after live minute b the bayB nre more ac- 
tive, and after twenty minutes the girls, 

The per cents of crying for the two sexes are givon below: 


Tima 
Mimi tea ) 

Boys 

Olrlo 

\ 

3&.2 

yii a 

5 

36.2 

25.2 

10 

39.6 

27,2 

20 

23.6 

25,6 


The boys consistently cry a greater part of the time, except after twenty minutes 
of darkness, 

Crying and Silent flub tecta 

The effect of a distinction betweon crying and silent subjects 1 b to eliminate 
those who were asleep during the whole or greater part of the experiment, fleon 
activity for these groups in the experimental intervals, together with the number 
of subjects In each case, Is given below; 


Infnnfcfl 


Mttpt&tion Hm 
(Minuted ) 


arsing 


Bllonfc 



Num- 

ber 

[Jean 

Num- 

ber 

Meon 

1 

20 

20,36 

22 

1.60 

5 

29 

23.12 

21 

■ S3 

10 

33 

ia.03 

17 

,95 

20 

26 

17.62 

24 

■ 56 


Infante With Eyes Open and_Thoeg with Eyes Closed 

An analysis of those infants whose eyes ware open 50 per cent or more of the 
tliM oiid those whose eyas wore closed 50 par cant or moro of the time should eval- 
uate the Importance of theee factors. However, becaueo of the small number of 




1 5 ro 20 I 6 10 ZO I 5 10 20 

TIME IN MINUTES 

Figure 2, Maun Activity for Crying Subjecto 


cases In which the eyes were open, no detallod statistical procedure could bo 
uaed. The moans In activity and the numbers or infants showing thooo conditions 
are glvan below: 


Eya a 

Adaptation ’Tima Dp*n Closed 

[Mlnutaa ) 



Mum- 

Hojiti 

Hum- 

Moan 


tor 


ber 


1 

10 

14,0 

43 

16.6 

& 

7 

a. 6 

44 

14.5 

10 

12 

Utl 

40 

12.4 

20 

T 

9,7 

44 

9.4 


From these data It la aeon that the Infant whoso oyop are closed given reoulte 
conalstont with findings for tho whole group*. It thus appears that activity la 
inhibited following increased duration of d&rfcnosB even though tho aye a axe 
JlOBQd. 

SUIULARY 


The following tabulation summaries tho criteria which give conn latent rosulto 
.11 measuring the responses of infants to a constant Internal ty of light after vary- 
ing degrees of dark adaptation: 

Adaptation Tima , 


Cri terlon 


Htfnn naLlvlty, 5 nlnutoo 

Moan notlvlty, 1 minute 

Id mi n nativity; arylng subjoota 

90th Toroantilo 

76 th Ferae n t Ui» 

60th Faroontlla 


Minutes 


1 

5 

10 

20 

16.6 

1-1.6 

12.2 

0 .4 

17.4 

in. 7 

n. n 

B.l 

20.4 

?n.i 

10,0 

17.6 

40.5 

40. S 

m ,5 

no ,0 

V1.fi 

27 .0 

17.0 

in .o 

17.5 

n.s 

11,5 

5.7 


This tabulation auirunarlzoa tho crltorlft which glvo lnconclutilvo rouultn: 
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AdRptu blon Tima » 


Criterion 


50 til F croon tile 
25th Foroanfclle 

Fr-gquonay of lmmodlato dQOJ'flnsa 
ih activity in light nrtor 
darkno M 

Poj* oont of drying subJealB 
Woan aotlvityj allont eubjonto 


MUlUlQB 


1 

5 

10 

20 

10.5 

6,5 

1 .5 

3.2 

.7 

.5 

1,2 

*3 

0.0 

13. 0 

13.0 

11.0 

as.n 

30,7 

33.4 

24,6 

1.1 

.5 

1.0 

.6 


Thogs results may be summarized as lollops: 

X. Moan activity - wh&ther over a five-minuts period or for one mituite - in 
constant light after dark adaptation decreases with lengthened periods of dark- 
ness from one to twenty minute 9 . The coefficients of correlation between these 
two measures after ono, five, ten, and twenty minutes In darkness ere respec- 
tively .62 + .05, .4-0 + .11, .00 + - 05 j an<1 » 85 t *04* 

£, On the basis of bodily activity, the crying Infant allows a more consistent 
response to dark adaptation than doss the silent one. 

3. The 90 th , 75 lh, and 60 th percent lies show consistent results; this la not 
true of tho lower percentile ronka, probably bocauGQ of the large numbers of in- 
active or slightly active infant a, 

4. The frequency of immediate response to light falls as a measure of dark 
adaptation. 

5. Per cent of crying In light decreases with lengthened dark adaptation, ex- 
cept following tha ten minute period. 

6 . The responses of infants with eyes closed show a high degree of consis- 
tency with the results for ail sublets; the- inconsistent results given by in- 
fanta with syas open are probably explained by the small number or the cases In 
which this condition was found. 

7 . The boys are slightly more active than the girls, except foil wing the 
twenty -minute period; they ara also leas variable. 

6 . Tho boys cry a grantor par cant of the time- than do the girls, except fol- 
lowing the twenty-minute period. 

The peasant study presents evidence aouGariUng the adequacy of the criteria 
used for measuring the dark adaptation of the infant eye, It has boon shown that 
bodily activity decreases following lengthened periods of dark adaptation, but in 
Ho caso has statistical significance boon obtained be two on activity levels, Ilow- 
ovor, tliaro are 99 chances In 100 that tho difference between tho results of the 
shortest and longest dark adaptation periods la a true difference. It follows 
that this measuro la adequate to detect cllfferoncos in the sensitivity of the In- 
fant eye after dark adaptation. 
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DEVELOPMENT IN THE USE CF PROPER NAPES 


EDITH A. DAVIS 1 

The proper nomas used by 436 children in 21 , 600 remarks wars recorded under a 
standardized situation 2 and were round to show certain well defined age differ- 
ences. Subjects were seloctod at three discrete age levels, 5 1/2, 6 1/2, and 
9 1/2 year a, on a percentage baQis that was representative of tho Hihneapolia- 
St. Paul population, tha fathers occupation being the criterion. The grade lo~ 
cation or aubjacts vmo for the most part kindergarten, first grade, and fourth 
grade. Individual intorvigws (luring school hours lasted in each case until 60 
remarks wero recorded. 

With two exceptions, tha numerical importance of proper nantss In children's 
languaga proved to b.i slight. The subjects were given an opportunity Do play 
With a collection of Wild west toys. Probably because of this fact the word 
Indian occurred, 1,656 times, and ranked fifteenth in tha list of nil wordB UBod. 
Christmas wag noted B6 times. These two words, &s well as other names of months , 
days, and holidays; words describing nationality, and names of deity, ware listed 
in the regular manner, and the category of proper names was reserved for namea of 
specific persons and places, Aside from tha terms India n and Christmas, names In 
the above categories were of little importance m the final tabulations, slhoe 
only 32 expressions were involved, The Inclusion of Indian and Christmas , how- 
ever, would have given 9o distorted a picture that the decision to limit the cat- 
egory to persona and places aeems a wIbb ona. 

The number of proper Timss Used per child was slightly lese ot 9 1/2 yearn 
than at the earlier levels, both absolutely and when related to the total words 
used Per child, ab is shown in Table I. 


TfitaU i 

UOiln Hudlor of Prdpar Hntnoo 


Ago in 
yoflUB 

WuttDar 

of 

Sub Joo tft 

To tal 
nnnhor 
propup 
nRimfl 

Uat<n 

par 

□hild 

Por aonb 
of fill 
words por 
oil lid 

Tobal jiuribar 
dlf foront 
pro por pinnae 

Moan 

por 

Ohjld 

Par aonb of 
me no nuniDO? 
d Jlf fore nt 
words 

5 1/2 

24fl 

26Q 

1.00 

0.5 

197 

0.79 

0.0 

4 1/2 

61 

67 

1.30 

0,5 

56 

0,03 

o.e 

9 l/2 

125 

111 

0.09 

o.n 

93 

0.74 

0.6 


More detailed analysis indicated that the persons named by the young child 
tend to be friends, touchers, and members of tha family, while tho older child 
mentions historical and fictitious characters. Table IT shows the distribution 
of surnames by ago, 

A similar name trend appeared in the analysis of places mentioned. The young 
child refers bo local places - schools, parka, hia father's place of business, 
Yiia own street or telephone number - while the older child mention^ placoa at a 

Ifrota tho Iimtitukp of Chili Vlalfnr-e, University of lAlnnoflotfly 

2 mula, Mlfch A. Tho Do Volopmont of Llngulatlg Skill in Twlno, Sln&loCojia vltll Slt»- 
llngfl, and Only Children, Univoraity of Mlnnoaotn, Inncltuba of Child Wolfr.ro Monograph 
jQrlaH NnJfcar XIV, lh Proaa, 
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Tsbla II 

Difltributloh of Qurnniuin Unod 

Ago lit Yeftl-D Frlopdo ToAohofB UorebarB of Family 

5 l/2 24 IS 1 

61/22 2 X 

91/2 7 0 1 


distance, othor states, and foreign countries. At tho Kinder Gar ten ago the 
child is etlll fascinated by nomag as harries, and the distinction of Indlvldunlr 
by this menna remains of major Importance. Dy 9 1/2 years all this Wan hoc mo 
an old story, but there la a delight in discus nine Hiawatha, California, nnd Hol- 
land. 

The 2AQ 5 1/2 year old children used 69 different Christian nnnen, which in a 
ratio of ono noma to each throe children. This ratio docllnea tn ono wuno for 
each five children at 9 1/2 years. Table III shows this relation and in addition 
gives the ratios for the numb or of different tinmoe used, 1 , 0 , with repetitions of 
the some name excluded. 


Total Main For Child 


40 ,16 

s ,oa 

6 ,06 


Tnblo III 

Moan KuiiDor of Christian Nmnan 

Age In Total Moan par Nurobor of Mean per 

Yoara Kamos Child Different Naraa Child 


S 1/2 

75 

.70 

69 

.20 

6 1/2 

20 

♦ 72 

9 

.14 

9 1/2 

24 

.19 

21 

.17 


Thirteen of the Christian names occurred three times or of toner. All except 
one of these (Elaine) appears In Thorndike's list of 20,000 wordn, Leonard and 
Jimmie are found in Thorndike's sixth thouannd, the othor tan names in the first 
five thousand. The names, with thoir frequencies, aro given in Tnblo IV, 


Table IV 

DloLriKvition of Clip Lob Inn Hamas 


Kama 


Hilly 

Bet ty 

Jlirmlo 

Tom, Tommy 

Ooorgo 

Diok 

John 

Jciok 

Mary 

Do ra thy 

Waltar 

Loonnrd 

Elaine 


Tlnvig used. 


1? 

9 

l f 

■> 

A 

4 

4 

7 

4 

7 

7 


Thorndike 

ntj 

4 h 

6 

7n , T»r 
2 a 
21 ) 

In 

2 n 

2 a 

7 b 

7 b 

6 


George Washington and Buffalo I si 11 won, the only historical pornunrirGS nein- 
tloned by the 5 1/2 year olds. Junta Clans, Little l Hack Sfunbn f Taram, iJoirr.uv, 
and Little Do Peep wore the flcfcltlciin characters to whom Limy a 11 mind. At u L/r, 
years eight historical and nine flctUious clKUMCteni wero innnt 1< muS. rim .Sla- 
trlbutlon of the referoneo to nufih characters is shown In p.iblp V. 
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TAblfl V 

Dlnfcrlmitlon of lllaUrlofll nnd Flobiticms Chnr&ot&ra 


nistorlonl 

Ago 3 

5 1/2 

6 S 1% 

Agflfl 

9 1/2 

All 

AgAfl 

floors*] Washington 

9 

3 

1 

13 

Bul-Jfllo Mil 

3 


A 

7 

Kit Caraon 



2 

2 

Cua tar 



2 

2 

Abroftani iilfiaoln, MoJiJonns, fludlaaon 

, Orooolllora (1 ohoh) 

A 

P lOtj fclOllfl 





Shhtn OlAUo 

20 

5 


33 

Li 1 1 Is Dlnok Unmbo 

IT! 

21 

n 

37 

Taraan 

2 



2 

v/olrpaw 

2 


1 

3 

Do Poop 

1 



1 

Tom 5nwy<jr 


n 


3 

IflAWfl^Q 



3 

3 

'Hh'QdQT'iflU' 1 



2 

2 

Radioing, Jank Pra3t. Old tfofch&r Ifabtiarf, rt Billy (1 <j(i 

ah] 

4 

0 rout Spirit, 1 Polly' , Dunk Jo no a f 

Potor Rabbit}, Allan 



lh Wondorland ( 1 afloh) 




5 


Wo nay conclude that as a child develops he Is less likely to name the porsotic 
and places associated with JUs every day lire. His casual conversation, however, 
does reflect his Increasing f antlliarity with faraway places and with historical 
and fl cut lone characters. 



MOTIVATING FACTORS IN CHILD UlARNINQ 


ELISABETH T. HAST 1 

Thore are many problems of motivation with youni' children which need to "bo in- 
vestigated. There are few studies on the influence of incentives on young chil- 
dren and tli g motivating factors in the experiments on learning In young children 
give few data for evaluation of incontlvea and rewards. Tho present experiment 
was run as the second series in an experiment by John son . 2 It wan planned to 
teat the influence of an Intrinsic reward plus an unpleasant incentive on tlio 
apood of learning to open n simple problem box. 

METHOD 

The method wag in gonoral experimental , Thn learning problam was prorcutad 
to each subject Individually* A period of five minutoa wan chonon as tho ninxi- 
mum length of a single learning period, since it lo difficult to get tho child's 
attention to one problem for a long period. Learning periods wore given at in- 
tervals of two to three days until the problem was mastered. A retont waa given 
approximately one week after the first success. Five of tho eubjocts were given 
a retest seven months later, 


GUDJECTS 

The subjecte were forty-throe children enrolled in the Johns Hopkins Univer- 
sity Child InstitlitB during nineteen thirty-six and nineteen thirty-seven. Two 
of the children did not complete the toot due to withdrawal from school and tlirea 
refused to cooperate on the test. For convenience In analysing the data tho sub- 
jects aro conoidered in two groups* Group A was composed of twenty-throo chil- 
dren who were tooted and ro tested In Hay nine toon thirty-3 lx } Group H wan com- 
posed of twenty clilldron tested In December nineteen thirty-nix. Tho range in 
chronological age of the subjects in Group A wan from thirty months to ooventy 
months with an av ora fie of forty-flvo and nine -tenths montlin; tho ran po of tho so 
in Group D was from twenty-two montlic to fifty-nine months with an average ago 
of forty months. All aces woro takon from the date of the first presentation. 

The range In I.Q. as indicated by the Minnesota Preschool Scale wan from uev- 
enty-two to ono hundred ami forty-one with a n average of one hundred and nineteen 
for Grour A and from fifty to one hundred and twenty-eiiJU, with cm avonigo of one 
hundred and sixteen for Group LL These scorns are not assumed to bo rellnblo In- 
dices or the mental abilities since a rone chili arm give poor attention nr conpor- 
ation on the test. Intelligence scores for younp clilldron can do no more than 
act as an indication of the renerui level of Intel Ugonuo of uni children. Tho 
i ubjoctn caro from avanu'e and above avorapo hares an ruled by ocoiuailc status. 


1 K ixjI'i Tlio 'hi I Id I n& 1 1 1 id ** , .Tulin. II 'i-Mn’l iJji I Vi* p*, 1 iy . 

■' I'ul'i.rrl .Inlui'inn. Vti i*l . . ' t u*i ■» In r... 1 T ’* nuu l r#» ■» j •■]. n ,r i uf ehl la i‘*ih . ■ ' 1 1 1 1 1 ov»il i'lui'il i 

pm, ■!, 2. 

. ,« ri 1 

gii mi iwi-orKFNr, voi, n r ;j'u i vpn mi>i v , rx.v) 
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APPARATUS 

Tho apparatus cons late a of a wooden box, tiIhb inches by five inches by live 
Inches, with a glass top hinged at the back. The box could be opened by insert- 
ing a stylus in a quarter inch hole In the center of a one inch brass plate on 
tho front of the box which released the catch holding down the top of the box. 

An illustration of tho box arrears in an article by Johnson. The apparatus was 
so wired that an ordinary doorbell rang whan tho stylus came in contact with the 
plate . 

The problem box wa 9 placed on a low white table with the stylus placed to the 
right of the box. A small kindergarten chair for the subject was put directly 
in front of the table. A chair for tho experimenter was placed to the loft and 
slightly behind the subject's chair, 

The reward incentives were placed inside the problem box and were visible 
through the top of the box. The rewards used were small toy rubber autos from 
F. W, VJooluorth'B, All of the cars used in the first presentation were red and 
of the same model. Those used in the retest were green or blue and were of dlf- 
ferent models. 


TESTING PROCEDURE 

The children were obtained from the group by the experimenter and taken indi- 
vidually to the experimental room, After the child had been seated, the experi- 
menter said, ‘’Do you see vihat is in this box7 When you have opened the box yon 
may have it. You must take this in your hand (the experimenter handed the stylus 
to the child) and open the box with It." Time with a stop-watch wag taken from 
tho moment the directions wero completed until the box was opened or until five 
minutes had slaps if the i aided to open tbs box in five mlTnMfcaa, the 

experimenter suggested that the child come back another day to open the box. 
Running notes of the speech of the child and of his overt emotional behavior dur- 
ing the tasting period were token. If the child attempted to open the box with 
his handB ^he experimenter said, “No, you must open it with this (the stylus)/ 

The same directions wore used on succeeding trials except that the experimenter 
said, "You know what is in this box, don't you?, etc," Questions of tho subjects 
during the testing period wore an a wo rad briefly and without giving any clue to 
the solution of the problem. To the numerous requests for the ox pa rime liter to 
open the box* aha replLecl, "I know you can do It yourself , When you havo opened 
the box then you may havo the car to take home." Encouragement was given when- 
ever it seemed advisable. 

The subjects In Group A wore given a ret on t several days after success on the 
first test, At the close of this test tihe experimenter asked, ‘How do you open the 
box?" Verbal replies and the method of demonstration were recorded. No redent 
was given to the subject a In Group 0 since tho time a cores for the retest of 
Group A showed that tho problem was thoroughly masts rod during the first trial and 
also since many of the time scores on the first test for Group B were eo small 
that no improvement would be possible. The subjects in this group were therefore 
asked how to open the box after the first success. 

ANALYSIS OF EXPEIUMErTTAL RESULTS 

Tho reaulto of this investigation have been studied: (1) relative to ago mid 
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I,Q. as a factor in the speed of mastering the problem; IP.) the emotional factors 
Involved; (3) the rolatlve lnfluonoo of tho motivating factors employed; (4) a 
comparison of tho results of Group A and of Group R, 

THE INFLUENCE OF AGE AND I,Q, 

The time acoron, ago and I.Q, of the subjects in Group A are presented In 
Table I; those of Group D arc given in Table II. Art examination of thoao Tables 
indicates that thore Is no relation between either age or I.Q. and tho time score. 

In Group A the youngGst and the oldest child ltmrnod the problem with almost 
equal rapidity. Tho highest and the lowest scoro a worn distributed tlirouglioufc 
the ago range . The situation in Group I) was found to bo similar, Of the two 
children in Qroup A who obtained the highest □ cores on tho Intelligence tost, one 
had ono of tho smallest time scores and the other had the largest . Tho child who 
had the smallest time score alno had the lowost I.Q. Although tho I,Q. scores 
for aroup D are Incomplete, no correlation betwoon tho l.Q, and tho apoofl of 
learning Is ovident. 

EMOTIONAL FACTORS 

From a study of the verbal remarks of the subjects In ro lntl on to tho time 
scores presented In Table I and II, there appears to to notne correlation bofcwaon 
the emotional factors involved and the spaed of mastering tho problem. In nearly 
all of the instances in which the time scores wore largo, tho subjects showed 
emotional disturbance and usually made some verbal comment Indicating a dislike 
for tho sound of the boll. Only three children in aroup A and one In aroup li 
stated that they enjoyed tho sound of the boll and wished to ring ft juot for the 
Boko of the not90. Eight children in Group A and three In Group 13 expressed a 
definite dislike for the noise. Johnson had analysed tho emotional fnctors in- 
volved in tho learning of this problem by tho subjects in Group A. There appeared 
to be less emotional disturbance in Group D them In Group A. 

All but two of tho subjects in Group A reduced thair tlmo on the second trial, 

W. G. r 8 score on tho sound performance wan only slightly higher and it ia probablo 
that she op^nod tho box by mlntflko the first time, T. B.'s scares woto alyriosfc 
Identical, Tho apead of opening tho box on the second trial does not appear to 
dopond on ago or I.Q. 9 luce no unusual nor sign if leant results woro obtained on 
the second presontnl-lon with Group A and olnco tho time n cores obtained by Group 
B wore already very small, only ono trim was given to tho mibjocta in Group ii. 

The roaults of the fivo subjects rotosted after seven months nro givon In 
Table III. H. L. , who had rofuood to do tho experiment after the first sound of 
the bell, continued to bo non- coopera t lvo . Of tho other four, two of tho chil- 
dren reduced their time scores and the other two Increased their tine scores. 

The two who reduced their time scores had ankod for "tho gome with the box and 
the autos" several months before the rotas l wan giVGn, The subjects who took 
longer to open the box ap;»earod. to remember only a part of the principle involved 
go had to unlearn this before they could relearn tho correct principle. 

Some of the children had apparently ascertained the principle or tho box beforo 
they oponed it. P. T, nnld, u I don't want the boll to ring wlion J put it (the 
ntylus) against thoro ( tJin plate). Whore ol^o shall I put It to open tho boxV" 
After Lliroe hundred nocondn 9. A. said, "I Imvo to ring It before it 0!«nn B but 
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Table I 


3ubjo ot 

TilftO boots itl BOfl. 

Age in 

I.Q. 

Trial 1 

Trial t 

ntmbha 


r.Q, 

32 

35 

3 6 

72 

y.B, 

65 

21 

36 

123 

s ,c. 

67 

2 

64 

135 

W -C. 

. 70 

167 

47 

100 

U ,K, 

110 

2 

70 

114 

W,E. 

115 

2 

30 

141 

3.1. 

120 

20 

53 

126 

L.M. 

200 

155 

37 

108 

3 .P. 

215 

145 

53 

126 

M.M. 

240 

4 

36 

130 

!T«J\ 

305 

4 

64- 

137 

T,H. 

345 

176 

44 

117 

Z.J, 

366 

2 

40 

117 

K.J. 

452 

9 

31 

lie 

IUK. 

613 

212 

37 

Hi 

H.R. 

B6P 

09 

37 

102 

L.H. 

911 

4 

49 

121 

3 ,A , 

947 

94 

36 

119 

K.K. 

1130 

1BZ 

69 

193* 

D,D. 

1204- 

190 

53 

103 

J.E. 

1490 

6 

30 

141 

lM. 

refused 


33 

119 

11 .1. 

rofunad 


49 

126 


Emotional dlaturbanoo no Indicated by 
overt behavior or verbal aommgntai * 

ifono 

Memo 

None 

slight 

Nona 

Nona 

aught 

None 

Nona 

None 

None 

"I don't like that noise, 11 

"I don't lll« that noiao» M 

"Boll hurts ray aura* 11 

"That big nolBo sqarea rao to death, H 

Nano. Was fnaalnated by tho sound, 

Jumped each. tima boll rang* 

"May I rlhg7 u Fasalnntod by fcha bell, 
showed a definite d la like Cor ball, 
Jumpod eaah time the ball rang. 
Slight, ExpariTCSVYfcOA with rcethoda of 
ringing boll , 

Ao DODn bb tho bell rang B&id, *No I 
won 1 t touoh lb 

Ab aoon as bell rang darted out of lha 
roam and rafuafid to r&tubn. 


4 - Naasurad on the Stanford Binot soala. 


Table II 


Bub Jeo t 

Time aooro in aao. 

Ago in 
□on tho 

H.G. 

Z 

aa 

P.T. 

2 

37 

K.fL 

2 

30 

I ML 

3 

22 

L.P, 

3 

35 

H.R. 

3 

47 

3,H. 

6 

32 

B.3. 

1 

46 

M.C. 

B 

37 

B.J. 

3B 

4B 

M.3. 

40 

44 

H.-E, 

60 

42 

P.B. 

70 

24 

P.J. 

393 

29 

z.v. 

591 

49 

n.F, 

93 5 

S9 

O.li, 

hob completed 

39 

p.r* 

nob ooraplated 

56 

D.T, 

rafuoed 

34 


* - ttflasured. on the afcutorasn Teat, 


I.Q. Emotional dlsturbanoe aa indlontsd by 

ovorb belmvlor or verbal qomronba, 

Nona 

10S Nona 

11? Nan<5 

96 Sarannwd when the boll rung but had 

already Opened tho ho*. 

102 Nona 

13.1 Nona 

95 Nona 

NotiB 
50 Hone 

iaott slight 

None 

12B Honfl 

Nona 

Nono. Wa.o faHOlnntod by the sound. 

Nor® 

126* Deop hr on thing n/id faolal oxproDplon 
ahow&d omotlonnl die turban oo. 

120* 11 It saorod mo.* n Wlioro la tho hole 

you put It In?" 

" I don't want tho boll to rln(S«" 

12 6 11 if I put this In it will ring." Re- 

fused. to aoapoTfita but oponod the box 
in tan aaqnuda o.Ctor cha t«n woo 
dlsaontlnuod. 


she took, nine Hundred arid .forty-seven seconds to open the box. H. N, , after one 
hundred and eighty seconds, said, "You open It down here but IV s going to ring." 
However, none of those children distinguished between the sound of the bell and 
pushing with the 9tylua as the effective factor In opening the box, T, J, waa 
the only child to do this. She said on her rstost, 'The bell doesn't open the 
boXi does It?" Several of the children gave aa an explanation for the method of 
opening the box, rt You ring down More," On her reteat seven months lately T, M,, 
said, "It looks like It's coming open overy time 1 ring the boll. ...1 think If 
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Tub la HI 


Sub J not 

Tlmo a do bo In floo. 

Aga In 
mantle 

I .ft. 

Euntlannl din turbunaa aa India Rtad by 
OYort Dohfivlur or vernal oonmonts > 

II. R. 

3 

44 

102 

Hade no romarka but opaned tha b?x 
lmnodlatoly . 

j.r. 

a 

45 

141 

before a ho entarod tlia room, alia told 
how to open thn box. 

t .u . 

403 

51 

117 

Disturbed by the helne. a r 1 d , "It 
looks like lt’o naming opon avory 
time I ring thn bell. 

Y-H. 

700 

43 

123 

Ho disturbance hut sooraod to have for- 
gottan a part of tha prlnolpla, Kept 
n tylua on the plate moat of the time. 

n.L. 

rofuaed 

56 

121 

Sho aug^anlod aomlng to tho oxporl- 
ramtfll room but would not entar fch* 
room, She Btood In the doorway and 
talked, atvout tl\« wnploaBRntnaao of 
tllfl boll. 


I make a big noiso it might gat out or pop out/' It was cliff icult to dotarraluo 
whether chlldron actually understood tho principle olnco many of them guvo no 
verbal cluo aa to theli* com pro lion a Ion, tho majority or thorn merely demonstrating 
how they had opened tho box when they waro naked for the prlnclplo. 

INFLUENCE OF TIE MOT I VAT I NO FACTORS 

The emotional lnfluonco of the bell haa already to an cl i a cud sod. Tho comment a 
of the children Indicated that tho autoa were vory do a l ruble objacta. The aound 
of the bell focusod the attention on tho plate which was the clue to oponlng tho 
box, The auto kept the attention of the child on tho problem at hand. In moot 
cases tho reviard incentive 9eemad to be stronger than the unple asont incentive of 
the sound of the bell since nearly all of the subjects overcame their dislike for 
the boll In order to obtain tho auto. Encouragement , which ma given by tho ex- 
perimenter whenever It soemad necessary, kept scmo children at the problon when 
they aeomed about ready to give up. 

COMPARISON OF TIE CROUPS 

The time acoroa^-for the subjects in Group A are In goueral much larger than 
those for Group B. Nino of the children In Clroup A and only flvo in Group U 
showed disturbance at the sound of tho bell, Tho procedure] for Lho two groups 
was Identical except that no retonfc was given to tho nubjocts In Group 11. Al- 
though tho two groups wore not matched for age mid I.Q., tho avorugon for tho 
groups show that Group B is composed of only slightly yovingor and of approx Inn holy 
equally Intelligent chlldron as those found in Group A. Furllionnoro, It Imp al- 
ready bean indicated that speed in accomplishing tll ° task wan not dependant upon 
the age or the I,q. of tho subjects but rather upon tho emotional factors involved 
In the performance of the task. An analysis of external factors which might ciumo 
greater disturbance In Group A than in Group D was, therefore, hrule. Shortly bo- 
fora the subjects in Qroup A wero tented in tho present experiment, they worn lined 
In an experiment by Johnson. Tho problem involved tracing a muao with a stylus 
wired 00 that whan the stylus CTimo in contact with tho side of tho pathway, n boll 
rang and a slight oloctrlc shock was administered. Tho boll used wnu tho a-'imo an 
tho ono employed in tho pro&ont oxp- rlmont . Tho subjects In • iroup h had had no 
experience with a a Lying nor with Lha bell ho fore tho oulriet of the pi'^ui-nl experi- 
ment , It scorns probable thoroforo , Unit ihoru wan n carry-over fmn llio previous? 
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experiment which acted aa a confusing factor In the present experiment, 
INTERPRETATION OP THE RESULTS 

The speed o f learning to open a simple problem box does not appear to be cor- 
related with age or I.Q. Thera la a tendency for those subjects who were defi- 
nitely disturbed by the sound, of the bell to take longer to open the box than 
those subjects who were not disturbed by the bell. The difference In time scores 
obtained on the two groups gives Indication? that the apparent emotional disturb- 
ance strongly influenced the time. In general the reward Incentive seemed to act 
more strongly than the unpleasant incentive of the sound of the ball. Encourage- 
ment tended to give the subjects self-confidence when they were discouraged with 
the problem, Some I act ore outside the control of the Immediate experiment may 
have influenced the results, such as the suocesa of other children In obtaining 
a toy, 



RACIAL DIFFERENCES IN REACTION TINE AT THE PRESCHOOL LEVEL 


CATHERINE HARMON 1 

During tho present century thBre has been a great interest in racial differ- 
dices In mental ability. Other aspects of racial differences have been somewhat 
neglected because of this consuming Interest in comparative Intelligence quo- 
tients. The present 9tudy was undertaken to determine whether or not racial dif- 
ference a ere apparent In the simple reaction time of children. 

Previous experiments in fchla field have bean Inconclusive , Bacha (l) asserted 
that speed of reaction varied lnvorsoly with intelligence, though some of his ob- 
nervatlons appear not to support this view. KLlneborg (3) f who tontod rural and 
urban groups of Indian, white, and negro children, maintained that racial differ- 
ence a on performance teats wars entirely speed differences, and that these were 
due to environmental factors. Lambeth and Lanier (4) made on Intensive study on 
racial differences in speed of reaction, their subjects boing thirty 12-yonr-old 
whites and thirty 12-year -old negroes, Tholr results show no race differences In 
speed of simple manual movement, but aa the performance becomes more complex the 
whites exceed the negroes in proportion to the complexity, Ooodonough's (2) 
study of preschool children shows a low positive correlation between scoros on 
certain Intelligence tests in which npeod la a factor and simple reaction time, 
Other researches in which sensation was the chief classification Indicate that 
the measurement of reaction time proVidee a rough measure of ability in the sense 
category concerned. 

in the present experiment, the following subject a were uaed: 

30 Italian children, aged 3 1/2 to 6 1/2 
30 Mexican children, aged 3 1/2 to 0 1/2 
32 Negro children, agod 3 1/2 to 6 1/2 
20 Jewish children, aged 3 1/2 to G 1/2 
13 Indian children, aged 4 1/2 to 7 1/2 

Moat of these children were from Cho lower eooio-oconomlc groups. This fact 1 b, 
however, In all probability of little or no importance) ainco <3 ood enough (2) found 
no relationship between speed of simple reaction and socio-economic status, Tho 
sexes were lalrly evenly distributed at each age level. 

The apparatus used was the Miles Reaction Time Board. Thin was placed on a 
low table with the child seated in front and the experimenter to hla left. Pre- 
liminary trials were given until the child gavo ovt dance of understanding what ho 
wa 9 supposed to do, Then alternate trials ware made with each hand until Q total 
of twenty, ten with the right hand and ten with the left, had been recorded. Tho 
general procedure and instruct ions wore tho some aa those used by Goodonough, 

The median, expressed in sigma units, was found to bo the moat accurato mennuro 
of reaction speed in tnLa teat. Prolonged and prematura reactions are included 
in the results, excopt in those cases in which tho chlld'o nttontlon was obviously 
distracted. In theso case 9 tho trial was repented. An auditory aUnntlun (sound 
of a buzzer) was used. At theso ago lovola, control of tho typo of reaction 
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(muscular or sensory) Is practically impossible, hence the reactions probably In- 
clude both types. Diffused reactions of the kind described by Lurla occurred at 
all as® levels and ih all racial groups. 

Results of the experiment are given In Tables 1 and 2, They show that the 
Italians, at all age ranges basted, react more quickly than any of tha other 
races, and also appear to he more stable, eince the average ot the mean variations 
from the Individual median la smaller. Individual differences are marked in all 
ages and races, The Indians were found to be glower than any of the other races , 
This finding le contrary to those of Bache (1) and Myers (5), and since the num- 
ber of cases is so small, may easily he due to chance. 


Tabl* 1 

«oat\ UaftQtlon Spoad® ( in. Sigiaa Uni-ta] and Moon. Variations from tha Mean, 


Ago 

rcalianu 

Ho. Moan MV 

Mojtioanfl 

Ho. Mi) an HV 

Negrooa 

No. Mann MV 

HO. 

Jours 

Moan 

MV 

Indiana 

Ho. Moan MV 

Amar. Whites 1 

Ho. Mean MV 

3 l/2 

10 409 03 

4 

S20 90 

4 

442 95 

0 

632 125 

0 

53 

601 239 

4 1/2 

10 344 57 

11 

437 89 

13 

436 05 

G 

4B5 

99 

5 521 120 

57 

432 132 

5 l /2 

10 326 47 

12 

4-53 00 

14 

354 62 

12 

3 61 

74 

0 

111 

309 123 

6 1/2 


3 

357 T4 

3 

315 70 

3 

331 

74 

4 440 75 

59 

296 13 

*Bnuod upon individual manna 













Table 

2 







Mean Reflation Speed* (lh Slgifla Units) 

and Mean Varlatlona from the Median, 


fop Groups of Children of Si_K naaoa Qt Pom’ 

Ago Levels 




Italians 

Moxionns 

Negroes 


Jovb 


Indiana 

Amor. Whites 1 


Ho, Mean MV 

No. 

Moan MV 

No. 

Mean HV 

No. 

Mean 

MV 

No. Mean MV 

Ho. 

Mean MV 

3 1/2 

10 379 04 

4 

450 96 

4 

414 90 

8 

568 122 

0 

53 

505 231 

4 X/2 

10 344 561 

11 

419 B5 

13 

346 02 

B 

421 

99 

5 4B7 114 

57 

390 121 

5 l/2 

10 30B 52 

12 

454 71 

14 

331 61 

12 

333 

10 

0 

111 

334 116 

6 l/2 

0 

3 

315 14 

5 

267 70 

3 

329 

IS 

4 433 125 

53 

213 69 

* Based individual icedUnD 









The mean variations of the Indian children were larger than those of the other 
races, seeding to indicate a more primitive type of reaction in tho Indians, The 
Jewish group waa slower than any except the Indians at all levels except S 1/2 
years, at which the Mexicans were slower than any group except the Indians. The 
Nogroos rank next below the Italians In speed throughout all the nge ranges, Tha 
medians Indicate that the Italians were only a little speedier than the Negroes, 
but the Italians' mean variations from their median scores are proportionately 
leas than the Negroes', which, as Goodenough (2) has shown, Is further Indication 
of a more mature type of reaction. The tendency lo diffuse reaction, character- 
istic of young children, la at all ages loss marked in the Italians than in the 
othor races, The American white children studied by GoodoncurJi consistently main- 
tain an Intermediate rank among tha other nuLio-r'jciil fronts included m tills 
study, Further work on this point is desirable because of tho small number of 
subjects in the present study. 

This Investigation suggests that thoro may be truo racial differences in renc- 

* Tlio (lat'i on / wpl «ifni whlfcn ahllrtrnn ora trillion from Onailonou,.;!! 1 a nunly (?}- 
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an i 

tlon time. The Italian children flhowod a moro mature type or reaction, age for 
age, than the othor groups tested. 
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A STUDY OF NURSES' ATTITUDES TOWARD THE BEHAVIOR PROBLEMS OF 
CHILDREN UNDER HOSPITAL CARE 

HAZEL H . BOWLES 1 

Although Wictakan, Stogdlll, and others have studied the attitudes of parents 
mid teachers toward children's problem behavior, no study has yet been made - so 
far as the writer hag been able to ascertain - of the attitudes of nurses who 
care for school -age children in hospitals . The present study was carried out in 
an attempt to obtain data on this aspect ol the question, 

Previous studies of the attitudes of adults toward children's behavior prob- 
lems have indicated that persons with little or no knowledge ol mental hygiene 
tend to rank as fairly or very serious those problems that Involve actions con- 
flicting with the social code, and that they underrate the significance of with- 
drawing tendencies, recbsslve personality, and behavior traits, vMch mental hy- 
gienists regard aB most serious. stogdill (5) compared the ratings given various 
behavior problems by parents and by mental hygienists. The ratings of his men- 
tal hygienists agreed for the moat part with those of the VUctotan study; while 
parents, like teachers, were Inclined to rate overt behavior problems as the more 

serious. 

Bain (2) found that Teachers College students come nearer to the mental hy- 
giene point of view on problem behavior after they had had one or mare courses 
In child study, Preston and Shapler (4) comparing a group of supposedly normal 
grade school children with a group classed as needing psychiatric treatment round 
that the control group could not be distinguished from the clinic group on the 
basis of behavior traits. Temper tantrums, for instance, occurred In an equal 
percentage of both groups, while daydreaming was more prevalent In the control 
group thSUi in the clinic group. This indicates the viide variance in opinion aa 
to what different people consider as "problems", McFie (3) concluded from a 
study of children referred to a psychiatrist that parents tend to regard active 
disturbing behavior as much more serious then the personality deviations that 
give concern to the psychiatrist , 

Only one recent investigation, that of Arlltd and Lloyd (1), has involved a 
study of the problem behavior exhibited by children in hospitals, Those authors, 
however, studied preechool children , and their aim vvas to discover the effect of 
hospitalization as n factor in producing behavior problems. The object of the 
present study was to learn the attitudes of nursofl toward various typeB of prob- 
lem belmvlor, rather than to search Into possible causes of the behavior. Future 
studies muy be ablb to combine tfte two points of view and thus add to our knovfl- 
ed^e of the cumulative and interactive effects of behavior, 

Subjects and method . --It war? not possible to find a group of nur^os compaT?.ble 
in both education and terra of service to answer the questions used in this study, 
under even partially controlled conditions. The subjects used were student 
nurses who had had some experience m pedlutrlc- nursing and graduuto nurses ac- 
tively engaged In hursLng children. Some of both croups bad hud only high school 
education bo for fl their hospital training, while others had had a year or more of 
college work. Lany of the college girls had cnmnlctod. a four-year course* Some 

I From Lho InUtltuto of Ciilld tyfllrorfl, Uni. 70 rally of Minna no bn . 
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nurses in both groups lmd had nursery school experience, Altogether there were 
224 nurses from seven university hospitals. There wore C3 student nurses and 17 
graduates who had had some college work, and 06 students and 36 graduates who had 
only high school. 

The questionnaire sent to the nursing schools consist od of flO Items selected 
from both the V/lckmnn (6) and the Stogdill studies as likely to be applicable to 
children of school age in hospitals, The questionnaire la given below. 


I. 


4. 


Key to noting Soalae 

Pr Aquehoy 11* Sarlounnafla (prudent) III, 

Notts a. Nd oonao^uanoni a, 

Vary email numbor b. Only of alight oonnequenoe b. 

In noout i of all a. Mokao oojieldarabln difficulty □, 

In naarly all d. Extremely g^ava problem d. 


SnriauansBa (future) 

Wo Jmp^rUnaa »t all 
Only alight 1 mp r> r t» noo 
Cnna lderaula lmportenoa 
Kxtreraly gra7fl lnportanc* 


1 



_J ! L 


1 -I- 


_L 


. J 1 L 

1 L 

i I 1 


1. 
2 . 
3, 
A , 
S> 
6, 
1. 
0. 
, 9. 
X 

x n- 

_i 12. 

^ ! IS. 

i r i4. 

: i IS. 

: j 16. 

_j L IT. 

J L 10 - 


Dcatroylag equipment on play mntoMftl 

Untputhfulnefln (lying) , 

inrnginativo lying ... w _ 

Cheat lng_ 
a teftimg_ 


a: di; 

i n 

. } L 1 

t i : 

i li 


a i hi oi d 


Profanity 

obooono noTou, piouuroo, 
Hue turbot ion 


-X- , 


Ho toronoxual aotlvlfcy (with opposite aexT[__ 

Diaordorllnooa (violation of went [UnalplinoTi L 

R o d tie n niio fl n lo vorno C iVlty ) not otnroa 1 L 

Inattention i i 

Look of iiuoroat in pl&y 1 L 

Lazlnona. 


: l : 

r " 7 ‘ v 

i _| i„ : s _T_ • ill 


J 

_t 

i 


UnrollablonooD l lrroa pormTFTol_ 
blBolodlencB^ 


A. L _..i 


Impartlnonoe ( inaut-iordlnn t Ion doftanoe)_ 
Cruelty 


i i 


— U 


i i- i 

i i i 

l w, uuixyiJig 

^ 20. qiiorrolaomonsss 

- — i, 1 »~— 

1 1 ; _ | ; 1 


: 21. Annoying other oh il dr on 

i 1 : 

: : i i : : 

? J : 

“ r 22. TnttilDfl 

i ; s 

; > i f 

: i s 

: 21 . 3 tubtorneaa 

: i ; 

i : i : : : 

: ! i 

t 24 . aullonnooD 

! ?S. Tamuor- ton tru»r^ ... 

l .1 -1- 

Li 1 4 

-1- i 1 1 - J- — 

1 t T 

T 26. Imp\idonoo - 


J ...U . 5 — L . i 

: : i 

! i L 

• 71. TinpollLaneao . rudonooe 

T 20 ■ 3oirifl)inooa_ 

1 ! 

: I 1 

j :j_ ! 


1 ! 




1_ 


1 i 

| 

i i 

: 

1 ; 

i 

: ; 


1 s 

j 

1 1 




1 1 

■ 

i ; 


: ; 


; j 

• 

• : 

i 

i 1 



■ 

l j 


s 1 


: t 

i_ 

■ * 



~ : 


• 

L_5 ^ 

t 

1 

: 

\ \ 

i 


_j_ HO. aiiynono, bnolLfulnoafl 
; “il. Sensitiveness 

_L «■ 

_l 3A , 

i 35. 

_J T6. 

■ Ti- 
na. 

39, 


Unono lability , withdrawing.. 

Ovorcrltlonl of others 

Thauphtlanana 00 _ 


_ A UAA .. 
; 1 


fr. 


44. 

45. 
' 46. 

47. 
40. 
' 49. 

50, 

51, 

52, 


Inqu Ultivononn , nyulrlln somnos 3 

3 lllltiofl h , n aniflrtnnnfl, n nttroating attention! 

Unhappy , (iopronnnd, dianaciJif lad .,1 

Roonrt tl ul 

fj" fl I* VC V D flf] 0 D _ — 1 

FoarlVlnnflfl tonally frightened) ■ 

Enure-ala ( mo t Ling Roll'). — V 

3pnolflo foura i 

Dronflil.no a a 1 

Coralo aenos o In pcraonnl nj j-onrnaoe ■ 

Suspia iononena _ 


1— O-J 

A i.-. L i_ -j- 


— i-., -L ~i— i- 

: : c : _ ■„ _ 

... . r' . 


rhyaiaal aoword. 

Eanlly dia aotjrnggd 
Gug^i'o title (aocoprs sng^p 

DiarOJJi'Oat for elCorfl 

Ungra t e fu Lno p o 

fault finding 


• clan of nnyoneT_ 


56 . 

57 . 
50, 

59. 

60, 


Con.it ant whining 

Argue a when oorynotod 

hriLl tf>rlo nrriiif'ro 

Pu iniuling r. t taut ion 

Kxctifla Wo iMjLlrsity 

LlVon to r-l/iv t.lono 

■ r >pfil»M inoal of tliw roni!lng_ . 
Aslcn qtinn t ioiio acini ' nnally 
UnfftipniMHi 


I _ t . - l 
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It was not feasible to have these questionnaire a filled out by all the nurses 
in a given hospltol at the same time, since they could not all simultaneously be 
relieved from duty. The questionnaire was therefore given to the mjraeg in 
groups, of whom it was requested that they consult no on© before making their 
ratings, 

The data called for through the questionnaire were kept In broad categorical 
terms, as it was thought unlikely that the nurses would be able to make finer 
distinctions. In tabulating the result a of the ratings, totals for each group 
of nurses ware made for each category in each Item and then combined into grand 
totals for all the nurses. The total of the judgments In each category was as- 
signed the relative percentage of all Judgments for that item and the category 
in which the median fell was determined. By waking use of the Kelley-Wood Table 
of the Normal Probability Integral, It was possible to determine at what point 
on tha base line of the category the median fell, In tills way could be deter- 
mined not only within which of the four broad categories the median for each item 
fell, but also what percentage of the range covered by that category fell below 
the median, judgment. The assumption Is that tile true distribution of degrees of 
frequency Or seriousness follows the f om o f the normal frequency curve . with the 
respective medians occurring at different points on a acale ranee from 7/u*o to the 
highest possible degree. The items within each category were ranked in the order 
of frequency and seriousness by calculating the percentage of the category at 
which the median number of judgments fell. 

fle suits of the questionnaire are gurnmariged In Tables 1, 2, 3, and 4. 

Taolo 1 


Ro tings by Nursoia or tho Frequdnoy and SorioUanons of the 
Problom Behav Lor of Ghildran In Uoupltala 


Fre^uouay 

Fro Bent aeriou anil ao 

Future BBiPiouanooB 

Lcaet 1 lie t&roeexvi&l mjti- 
I vity 

\ Cvuoity 

j Obaodno notaa, pic- 
tures, and talk 

Pob trowing oqulpicent 
or piny roatorlnl 

Drenminofl b 

Spending root of tlao 
reading 

XiruRtnatl^Q lying 

Asking quofitlonD non- 
tlnunlly 

Hen tlaaenoOB 

Spending iaoat of tlnw 
roevding 

Exooaolva modoafcy 

Inqnla 1 1 1 vohb b ti 

ItoBt Do ending atten- 

; tlon 

i Inquisitivonoas or 
s maddlaflomahoD a 

: T\entlBnariBDe 
] S 11 lUlODS , fltBflTifc- 
i rioan, nttraot- 
: lng attention 

: Bad t&tolo mnnnoTB 

Stealing 

To Hiper tnhtrutAfl 

Ho tDro3C5Tuol ivotlvlty 
Cruolby 

HnYtappino-DB 

Stealing 

Iirtpudona o 

lln taroeoxanl nativity 


Tablo 2 


Corai orison of Judfrjwnts of 51 Graduate Hupdos oncl 171 Student Wurnofl 
on? 2 , Fnwquonoy of Uacvrrence of Eahnvlor Prohlems j II, Proflont 
Snrioiumans; III t Future Sorlouannflu 


Graduate Uursoa 

in: SI) 


Stud out Nuraoa 
Us 171) 


Fr&qnonoy 

ubxuieno noton, pictured, fc&lk 
fl^sUsnanm: ( ovarij o t J vl ty ) 

Th <ughllr lanoau 

M Hinaa , ^Bjrj.rtr nan j 11 a ttrr.r tinr n linn Linn 


SDJi or ni^rt* jiuVri r.rdl'lojii nn oamirrlng In nono of ohllclronj 
' ” " " ' " " 11 " a very ajnrll uum-or: 

11 11 tt H * * ” nh.a.1 1/? of all oil Jl. Iron. 
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Tabla 2 - Continued 

Comparison of Judgments of 53 Oradviato Nurses and 171 student Hurnofl 
on; I. Erequonoy of Oocurrenoo of Behavior Problems; II ■ Present 
□ orlouehaaD j III. Future SoriousnoGB 


II, ProDont SoriouBnasa 

He teroaoxual notlvity 
Unreliable no se ( lrreoponalble J 
Quarrel ■aa'Bfine bb 

Sullennflun 

ImpolltonooB , rudeness 
Self iflhnooD 
Unfttirnosa 


QrBd.ua to Nurasn 

IK; 51) 

dH 

to 

to 

b 

b 

b 

b 


Student Nurse a 

Ob 11 1) 

o 

4 

Q 

0 

0 

0 

0 


HI, Future SorlounnoBo 

Destroying equipment or play material b 

Imaginative lying b 

Inattention b 

Look of Interest in play b 

Annoying other ahlldron to 

Tattling b 

3 tubboriuiea s b 

Impudohoo b 

ImpolitanoDD, rudonoea b 

ahynoaa, haahrulnQQB b 

3onaitivone bh b 

Overorltloal of others b 

Thaughtloaune aa b 

DreaminoaH to 

Curoloflenoan In personal Appearance b 

Ungratofulnoao b 

Bad table mannopo to 

Demanding attention b 


grating Lndloatoa only elipjit laportanoei o, oonnldaTabJa 
grave lmportanae, 


o 

0 

a 

o 

0 

0 

0 

0 

0 

Q 

a 

Q 

0 

0 

0 

0 

0 

0 


IraparUnoe; d, extra no ly 


Table 3 


comparison of Judgments of Nurses with High School Education and Judgments 
of Hutbq a with One Year or More of Collage Education on: 

I. Fraquanoyj II. Preaont 3arlaunn«fla ] HI. Future aerlausnBflfl 


fllgh Sohool 

(Hi 124) 


Cello go 

( VjJLOOl. 


I . Froquenoy 

Qbnoena notes pictures, tnlk 
RoutlcaanooB (ovoraotlvity) not chorea 
Tlioughtleasnaao 

Silliness, n omnrtnosa attracting attention 
Dad table Minna r a 
Demanding attention 

II i ’Pruflftnt anriounmaa 
Profanity 
Quarrel some nos a 
SullannesB 

Impoll tonoao , rudeness 
Se If ishnaae 
RoaontfulnosB 
Easily dlaoouragod 
Dlsraapeot for eldore 
Argues when oorrcnted 
Bad table manners 

III. Future 3eriousnaBa 

Un truthful no a a (lying) 

Choc ting 

Annoying other ohl ldren 

Tattling 

Impudence 

SWynnaa, tonahfulnnoo 
Dronmino bb 

Deruuidlng attention _ _ 


b 

to 

b 

b 

to 

b 


a 

a 

o 

a 

o 

0 

o 

a 

a 

a 


o 

a 

b 

to 

0 


0 

to 

b 


d 

d 

0 

0 

b 

b 

0 

. 9 . 


o' o' a* cr <r to to o' to 
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'fable 4 

Camp tip lean of Judgments of Mm oa wltli and. without Nuroory 301100 1 Experlonoo on: 
I. Frecjuonoy; II. Presonfc SorlouanoUB \ III. Future Seriouanoae 


Nuranry Sohool No Numary Sohool 
(Ki 6^) (fl: i6l) 


t. Fraquonay 
3 teal lug 

Obsceno nocea, pJ-oturoo , tnllc 
Domino er*ljig, overboar brig. dictatorial 
Sons Itl vane fla 
Though ties one so 

aijlinaafl, l, Bmarfcheae .» attraobiug attention 
Easily dlfloourUgod 
Bud table manjipro 

II, Prooiinfc SoriouonesB 
Profanity 
Maaturfiatlon 

I mpertlhanoo [ lnaifbo rdlmnfc loll , doflanoo) 

QuarrolDononoflfl 

Annoying othor ohlldi’Sh 

3 tubborneaa 
S\illohiu»nB 

Impoilteneflo , radons o 0 
3eif iBhnoBD 

Unaoo lability, withdrawing 
RoaoritrulnBBO 

NorvoUBhuuB 

Faa^Iulncaa (anally fr^litaned] 

Physical oovmrd 

Eivally diaQQ-vvroged 
DlHi’QQpoot far oldora 
UnCalTncaa 

III k Futur® 3or Louanasa 

Hotgroaoxual aofcivlty 
Ilia tt out ion 

Annoying other ahlldr°n 
Tattling 
Toinpor tantrums 
Itnpudonoo 

Impo lltonoea , rudenefl fl 
Shyness, baaliTulnoaa 
Droomlnoaa 

Bad table wann-ara 


Q 

a 

o 

a 

o 

o 

0 

c 


b 

b 

b 

b 

b 

b 

t) 

b 

b 

b 

to 

b 

D 

b 

b 

b 

b 


a 

a 

o 

a 

b 

b 

b 

b 

a 

b 


b 

b 

b 

b 

b 

b 

b 

b 


o 

o 

a 

a 

a 

a 

o 

a 

a 

o 

U 

0 

0 

0 

o 

0 

0 

d 

b 

b 

b 

0 

a 

o 

Q 

b 

Q 


On all items not specifically referred to in the tables, the two groups were 
In a^rcamant. 

The following comparisons were also made, with results aa Indicated: 

/l . Judgments o t present sertouenegs of problems by teachers 1 and by nurses: 

Nurses rated aa of more present seriousness than teachers did, tnttlLng, un- 
BetMabllltyj fearlulnesa, atiiWaoTimeas; depression, ermresiaj and temper tantruma, 
Toachura rated as more serious carelessness In personal appearance, lazlnoaa, lm- 
pudonce, litipolltenass, l^ck of internet, destroying equipment, impertinence, and 
obscenity. 

B . Judgments of proflsnt seriousness of problems by parents 2 and by nurs es - 

Nurses rated as more serious -domineering, sbubb omens, being easily discour- 
aged, constant whining, specific fears, depression, and enuresis. Parents rated 
aa o\ore serious than nurses problems associated with ungratefulness, suggestibil- 
ity, physical cowardice, destructive tie 69, obscenity, unreliability, and masturba- 
tion. 

The correlation between Judgments of teachers and nurses is .60 ± .05; that 
between Judgments of parent a and nurses la .77 + ,03. 

* In WibkroAn study, 

^ in atoBtiiil study. 
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C. Judgme n ts of future se rlougnepfl of_Erohlomp ^ by mental hyfiienlats and by 

mucBoa* 

1. On the Wlckman study, montal hyg ion lets judged aa moro bopioub allllnonn, 
tattling, lack of Interest in play, stubborn™ aa, dreaminess, Bhynesn, aullonnesa, 
sensitiveness, overcrltlclsm f bullying, foarfulnean, rooentfulnoBr, nunplclous- 
neaa, and unsoclability . Nurses of the present study rated as more oorloun dla- 
orderliness, disobedience, masturbation, Impertinence, laziness, carelessness in 
personal appearance, obscenity., enuresis, heterosexual activity, cheating, uii- 
truthfulnaes, unreliability, temper tanti’ums, and Htoaling. The correlation la 
.24 t . 09 . 

2, On the Stogdlll study, mental hygienists rated as more serious than nurses 
did problems assoclatod with restlessness, tattling, demanding attention, liking 
to play alone, fault-IlntHng, lack ol inters nt in play, doBtrucUvonoan, excon- 
slve modesty, nervousneofl, eusplclousnoao, constant whining, and specific fears, 
Nurses rated as more serious than mental hygioniots did, bad tnblfj manjioro, enre- 
lessness In personal appearance, dlsrospoct for elders, ovorcrltl clem, argumen- 
tativeness, imp oil tenses, laziness, domineering, masturbation, disobedient a, and 
heterosexual activity. The correlation In thio case was ,56 + .00. 

D . Judgment of present norio ii snesa of prob loma by monta 1 j iygle nl o to and 
nurses. 

\ m On the Wlckman study, mental hygloiU&ta rated as more serloim nuspl clous- 
ness, shyness, dreaminess, sensitiveness, siiEEOatlblllty , un sociability, roaent- 
lulnesfi, and ovorcrltlclsm. Nurses rated as more aerioua than mental hygiDiilnts 
did, disobedience, dlQorderllheaa , masturbation. Impart live nee, heterosexual ac- 
tivity, enuresis, cheating, temper tantrums, lying, and etoallhg, Tho correla- 
tion 13 .40 ± .00. 

1. On the gtogdill study, mental hygienists rated as more sorlous destructive- 
ness, oxcesalvo modesty, auaplclouBnoBS, liking to play alone, lack of Interest 
In play, unaoclablllty, dreaminess, physical cowardice, rosentfulness, irresponsi- 
bility, and specific feare, Nurses rated aa more serious disrespect fulne as f argu- 
nentatlvoneas, impertinence, masturbation, disobedience, heterosexual activity, 
jad table manners, stubbornness, domineering, and Impoliteness. Tho correlation 
here lfl .69 + .06. 

It was reasonable to suppose that nurses would be more likely to rank as least 
frequent those problem tondancios that camo least often to their attention, and 
aa least serious those that caused the smallest amount of disturbance in tho ward. 
This assumption was borne out by tho results. There are oboervablo , however, 
certain notable divergences from thla situation. 

The main conclusions of this study 'may ha summed up an follows 1 . 

1, Nurses rate ae more frequent problems associated with ari effort to get 
attention, and affecting only the waif are of the individual child, Tranogreanlona 
against commonly accepted moral regulations are leaet frequently reported. 

2, Problems that conflict with the conventional code, and lnfcrovort tendencies, 
are considered by nurses aa most serious both at the time they occur and for tho 
future welfare of the child. 

3, Disci pllnary offences are judged by nurooo to bo of conolderablo importance 
to the child's future welfare. 

4, Attitudes of nurses toward behavior problems of children reacmhlo moat 
cloeoly those of the parents studlod by StogdJll. 

5, Attitude 3 of nurses toward the future soriouenoo^ of chlldvcm'a behavior 
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problems resemble more closely those of the mental hygienists In the Stogdill 
study than those of the mental hygienists in the Wlctonan study. 

6. Attitudes of nurses are more similar to attitudes of parents In the Stog- 
dlll study than to those of mental hygienists In the same study. 

9, Few of the problems that parents and teachers meet are noted in ae many as 
one-half the children or school age who are under hospital care. 

a, student nurses consider behavior that disturbs the peace o£ the ward , with- 
drawing tendencies, and demanding attention, as more 9erlous than graduates do. 
Graduates rata heterosexual activity as very serious at the time oi occurrence, 

9. Nurses who have had only high school education believe the moBt frequent 
problems to be those in which the child le seeking for attention. The college 
group reports these problems, also those that interfere with their authority or 
with the happiness of others, as more serious for the present than the high school 
group does , The high school group seas greater seriousness for the future in 
problems that cause conflict with the integrity of the group. 

10. There Is a. tendency for nurses without nursery school experience to rate 
more problems as serious for the present welfare of the child than those with 
nursery school experience do, These problems Include withdrawing traitB, con- 
flicts with the conventional codes, and conflicts with authority. When consider- 
ing the future welfare of the child, the nurses without nursery school experience 
consider opposition to authority, heterosexual activity, and shyness more sBrlouB. 

11. If tho attitudes of the mental hygienists In these studies are correct, 
training schools for nurses need to place more emphasis on mental hygiene in the 
curriculum. 
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WISHE9, FEARS, INTERESTS, AND IDENTIFICATIONS 
OF DELINQUENT BOYS 1 

QEOROE S. SPEER 2 

The delinquent child la one who 1 b maladjusted, not only In terms of external 
objective behavior, but also In terms of his desires, alma, needs, and the direc- 
tion of his interests. These desires and alms are the product of Ills environ- 
ments, hla experiences, his capacities, and hla reactions to theso factors, (2) 

The specific form of the do lingua tide a in which the Individual r.aa hli/s 

Inner turmoil, depends to aome extent upon opportunity. Jt ueom 3 logical to sup- 
pose, however, that the largest factor In determining the type of delinquent net 
would bo the sort of conflict and maladjustment which the Individual ib express- 
ing. 

If this Resumption is correct, dlflerencsa In typo ol delinquency should ho 
matched by differences in the desires, wlsheB, Ideals, and goals, of tho Individ- 
uals Involved. The present paper reports an attempt to investigate this hypothe- 
sis. 

As a part of the routine procedure In oxaming boys committed to the Berkshire 
Industrial Farm for varltma delinquencies, a questionnaire lias been devised which 
Is intended to reveal tho direction of the individual'^ wishes, fears, identifi- 
cations and Interests, Aa Waahburne (4) has Indicated, whon cooperation la care- 
fully solicited there 1b v&ry little tendency on the part of adolescent subjects 
to mi are pres ant their wlah&B. An effort has been made each time to elicit truth- 
ful replies to the different Items on the questionnaire , arid the replies were 
later discussed with each boy, Sincerity or imtruthfulnena are aoon rtlecovared 
by this procedure, and It Is felt that the prenent replies represent sincere 
efforts to reveal the wiflh&o, fears, and Ideals of each of tho subjects. 

Tho population for this study consists of 103 hoys, aged 11 to 15, with tho 
mean age at 13.2. For by -eight ware committed to Berkshire Indun trial Farm for 
truancy from school and absconding from homo; fifty-two wdro Committed for petty 
theft, Tho I.Q,. ranges from 63 to 140, tho mean Doing 97, There are no signifi- 
cant differences between the two groups, In age or Intelligence. 

WISHES 

Ooodonough (1) long ago recognised this algnincancQ of children's wlslioo in 
the diagnosis of the maladjustments, and aa additional light on their attitude 
towards their problems. Our cvm question differs somav-riiat from hors, and Una 
been made as simple and direct as possible without loss of meaning: H If by nome 
power you could have your first three wishes granted, what would they be?" 

The results aro shown In Table 1. It Is interesting to note time the wlflhnn 
fall into four distinct groups, which are very similar to tho four-fold clnnMfl- 
cation of Thomas (3). Tho wish to be home, vurionaly oxpronred, aournn quite do II - 
nitely to be a wish for security, Tho wishes classified horr ns the desire to do 

iThlfl ii l\\ 1 y wnn aomluc'b'id nt din I'p Hwh L ra Indu'i ti’lfi 1 Knriii, 'buiiiMi, U.Y. 

2 From CMldrou 1 a Sr rtf loo rnriruo, ilprln^f lul l, Illlnola. 

CHI ID DBMLOHIEITP, Vol. U, No, 4 (Docombor, HOT) 
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TABLE 1 

ClfraslflaAtion of Three Prlmry Wiohae 


Oroup 


T$pa of Wish 

Truant 

Theft 

Wlahaa 

Total 

%> 

Wishes 

Total 

% 


1 

2 

a 



1 

2 

3 



To he Home 

To Have Material Things 
To oo Someone 

To do Things 

Total 

6 

16 
16 
IP 
40 i 

4 

10 

22 

12 

46 

2 

D 

24 

10 

40 

12 

34 

62 

36 

144 

0.4 

23.6 

43.0 

26.0 

100.0 

12 

6 

20 

20 

52 

0 

14 

20 

20 

I 52 | 

6 

12 

26 

26 

52 

26 

32 

66 

66 

156 

16.6 
2D. 5 
20.5 
42.4 
100.0 


things, is very similar to the wish for new experience. The wish to be someone 
of Importance seems likely to represent the do a ire for mastery. The wish to have 
material things corresponds less closely to Thomas J scheme, but is somewhat simi- 
lar to Uls deolra to attract others, 

Hot unexpectedly, the Truant group 3hov;a very little desire to he at how. 
Although there are more than twice as many expressions of the wish to he at home 
in the Theft group, this la a small part of the total exprsaalon of their wishes. 
Very little difference is found in the desire for material possessions, either 
in the frequency with whic-h the wish la expressed, or in the type of thing that 
is wished for. 

Significant differences In the wishes expressed are found In their attitude 
towards achlQvement and activity, The Truant group la definitely more Interested 
In becoming a person of Importance; the Theft group is much more Interested in 
doing things. It seems possible that this is an expression of very real differ- 
ences in attitude. The truants, who have run away from their difficult lea in 
the past, would like to ha someone of Importance, but do not express any realiza- 
tion of the effort involved, The Theft group la concerned flora with the immedi- 
ate problems of activity which they feel would be congenial, 

FEARS 

It waft fait that the expression of feara might suggest some of the underlying 
causes of the personality disoi'der and maladjustment. After some experimentation, 
the question waa ao phraeod that even the moat sensitive might answer it without 
loss of prestige, "Even though you are not really afraid, write the three things 
of which you are most afraid/ When some subjects balked at this form, they were 
requested to write tha things which they would bo afraid of if they were afraid 
of anything. Even this did not elicit responses from many of the subjects, and 
a category of "no fear" had to be included, though It is felt that In the major- 
ity of cases this refusal to name the feara was In itself an expression of fear: 
fear of ridicule or contempt on the part of the examiner. This feeling seems 
supported by the division of the boys Into the two groups. The Truant group haa 
three times the number in the ThBft group who refuse to express fearB, and also 
the greater number of thcB© who express a fear of being injured. 

If the fear of animals , and the fear of being hurt, are considered together, 
as seems logical, tho differences between the groups become more apparent. The 
Theft Group expresses a fear of it a own probable future behavior, generally ex- 
preonsd no a fear of personal failure, The differences in the nther fears are 
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TAULH 2 

Olnaalf loatlon of Thro <> Prlrrmrj Fear a 


GROUP 


Typo of Fear 

Truant 

Theft 


?oara 

Total 

* 


Foara 

1 

Total 

% 

1 

2 

3 

1 

2 

3 

Of Animals 

24 

16 

20 I 

60 

41.6 

16 

14 

2 

32 

20.6 

Of flolng Hurt 

10 

12 

6 

26 

19.4 

2 

4 

T 

n 

6.3 

Of Own Dflhnvlor 

0 

4 

2 

6 

4 ,B 

16 

16 

19 

53 

33 ,9 

Of natural Forooa 

2 

2 

0 1 

4 

3,1 

a 

2 

2 

12 

3,6 

Of IIIjiqhq and Death 

2 

2 

6 

10 

6.6 

4 

2 

a 

14 

8.9 

UnoongonlQl Oaoupation 

4 

2 

2 

0 

5,6 

2 

2 

2 

6 

3,6 

liifl 00 liana oua 

0 

2 

2 

4 

3,3 

4 

3 

q 

ia 

11.1 

No Pour 

6 

0 

10 

24 

15.3 

0 

4 

4 

a 

5.1 

Total 1 

40 

40 

40 

144 

99.9 

52 

52 

52 

156 

99.9 


not statistically significant . i 


POSITIVE IDENTIFICATION 

Who ie the Ideal of the delinquent boy? with whom would ho change places If 
he could? To Investigate thla aspect of the mental life of this group, they 
wero aakad , "If you could be like any one, real or Imaginary, living or dead, 
whom you have read of, heard of, or Imagined , whom would you like moat to bo 
like? Why?* The results are presented In Table 3. 


TABLE 3 

Clflsai.fi.aB tlon of Positive Iden tlf laablona 


OROUP 


Tjpe or 

Identif ia a tlon 

Truan t 

Theft 

Number 

* 

Number 

* 

Personal Charaotoria fcloa 

26 

54 .2 

12 

23,0 

Fame ond Reputation 

Q 

16.6 

0 

0.0 

Oflcupation 

12 

2 5.0 

36 

69.2 

None 

2 

4 .1 

4 

7.1 

Total 

40 

99.9 

52 

99.9 


Inspection of the results Indicated that It in tho necond part af thla queo- 
tlon which Is the more important. Many chose the anma historical or lltorary 
figure, but for quite different reasons, Washington, for example, wan soloctnd 
because N he was a good man" , "because he wan a famous president", "because he 
was a great general and won a lot of wars’ 1 . For thl3 reason tho results aro pre- 
sented as Indicating the reason for idotitl Tying with the individual's choice, 
rather than classifying the choices themsolves, 

Occupational reasons for Identification are outstanding in the Theft group, 
nearly three-fourths of the group giving tills reason. None of tho group men- 
tions fane or reputation as a roason, which noons equally significant. This 
group seems consistently interested In doing tliJh\i f In forms of behavior and 
nctWlty, The Truant group, on tho other hand, In epially comilRtout , giving an 
reasons for Its choice the pornonnl character Ini Icjj and din f.unn and reputation 

III, ] s Int'Toa l -iig fclirh tnlv twi buyn r <i ir.» .nird u. T^nr of Ouo mb nfruLil 1 j C 

liio mubuor, tho ofc.m’ if rorolgnuro 1 
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of the Individuals . This group seems much less interested in working, and much 
more Interested In being a well-known or admired person. 

NEGATIVE IDENTIFICATION 

The reverse of the third question was also Included, to find not only those 
whom the subject would like to be like, but whom he would not like to be like. 
The question was, "If you had to choose someone to be Ilka, who is the last 
person you would choose? Why? rf The results are tabulated in Table 4. 


TABLE 4 

Classification of Negative Identifications 


Type of 

Class if ion tlon 

Group 

Truant 

Theft 

Nur/iber 

% 

llumbor 


Oooupafcian 

12 

25.0 

7 

13.4 

Personal Ciunlltlas 

6 

16.6 

32 

61.5 

Criminal Behavior 

26 

54.1 

u 

21.1 

No Reply 

2 

4.1 

2 

3. a 

To tnl 

40 

99. B 

52 | 

99.0 


On this question the attitudes of the groups are reversed. The Theft group 
shows a decided interest In the personal characteristics of tho individuals they 
dislike, while tho Truant group displays very little interest in these qualities. 
The latter group reveals a very decided interest in the behavior of the individ- 
uals they dislike. Such remarks as "He steals”, ,r He kidnapped” , ”He murdered 1 ', 
Indicate a repulsion from such activities. The Theft group evidences little 
interest In this sort of behavior, The differences In their feeling concerning 
occupational dislikes are not statistically significant. 

DESIRED ACTIVITIES 

Are there significant differences In the activities which would be chosen by 
these boysj if their choice were free? In order to throw some light on this 
aspect of the direction of their Interests, each boy was asked, "Of all the 
possible ways of spending your time you have ever heard of, read of, or imagined, 
which would you like best to do? Why?” The results are presented in Table 5, 

TABLE 5 


Claaoir iontlon of Desired Activities 


Type of 

Ac tlvity 

Group 

Truant 

Theft 

Numbor 

% 

Number 

* 

OOQUpatlon or Profession 

9 

10.1 

33 

63.3 

Rooroatlon othor than Games 

e 

16.7 

12 

23.1 

Adventure 

0 

16.7 

0 

0.0 

Games and Sports 

23 

47. 0 

7 

13,5 

Total 

4 Q 

99.9 

52 

99.9 


Again the Theft group shows a vary decided and significant inters Bt in occupa- 
tion, while the Truant group displays very little interest in work, and a definite 
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Interest in. sports, adventure, and other forma of recreation. It la interesting 
that not one of the Theft group allowed an interest in adventure. Whether tho 
Interest in adventure shown by the Truant group is responsible for the truancy, 
or is a product of it, is a problem Htlll to be invest 1 gated. Certainly the 
majority of these boys have had adventurous experiences during their truancies. 

UNDESIRED ACTIVITIES 

If there are important differences in the dasired activities of these groups, 
those activities which are unde sired and disliked should also reflect their dif- 
ference in attitude and viewpoint. Question 5B wan, "Which would you like least? 
Why? 1 ' The results are presented in Tablo 0. 

Again, thore are decided differences between the two groups, Statistically, 
none of these differences are truly significant, but whan they aro considered in 
the light of the previous results, It is felt they Eire important. These results 
need perhaps more lntorpretatlon than tho former t-nbloo. 

Apparently there is no difference between the Truant and Tho ft groups In their 
dislike for work or particular occupations. However, the roan on for tho ex- 
pressed dislike indicates a sharp difference In attitude which is difficult to 
express graphically. The Truant group does net want to work; the Theft group 
does not want particular types of work. In other words, the former group dis- 
likes work In genaral, the latter group Is still concerned with finding a con- 
genial type of work in which achievement is possible . 

Thia difference In attitude la consistently expressed In another way. The 
Theft group definitely dislikes doing nothing, though the Truant group has little 
antipathy temrda inactivity, In the field of recreation, both groups nxyrnas 

TADLE 6 


Claoslflofl tlon of Undaalrod Aotivltieu 


Typo of 

Activity 

□ roup 

Truant 

j Theft 

Uunrar 

% 

liuntoBr 

% 

YJorK or Qoaupti tion 

n 

15.5 

IQ 

14 ,6 

Rco-ffiatiau 

21 

41.7 

4 

7.6 

Idlcn.eaa 

6 

12.4 

25 

4 0.1 

MigoollanoouB 

4 

n.i 

5 

9.6 

To fcol 

4Q 

99.9 

5? 

_9U_.9_ 


definite dislikes for particular forms of recreation or games. Tho Truant group, 
however, much more frequently oxpressos a dislike of particular forms of recrea- 
tion. Considered with the activities desired, as shown In Tnblo 6, this would 
appear to Indicate a greater concern with recreation and sports on tho part of 
the Truant group, 


SUMMARY AND CONCLUSIONS 

One hundred adolescent delinquent boys, who had boon committed to tho liork- 
shira Industrial Para, 49 for truancy, 52 for petty theft, wore individually ex- 
amined In respact to their wlslios, foam, interests, and Identification with 
heroic or famous figures. Significant differences wore found botwnon thnno 
groups, which it la felt arc Important in explaining the particular tyjo of delin- 
quency of which the boys are guilty. 
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It la concluded that, of this group: 

1, The Truant group lfl much more interacted in becoming a person of Impor- 
tance; the Theft group is much more interested In congenial activity, 

2, The Theft group is afraid of failure, the Truant group of personal injury, 

3, The Theft group identifies itself with heroes or famous people because of 
their activity or occupation; the Truant group Identifies on the basis of the 
personal characteristics and fame ol the Individual. 

4, The Theft group negatively identifies on the basis of personal character- 
istics; the Truant group negatively identities on the basis of activity or be- 
havior, 

5, The Truant group would most like to spend ltB time in sports, adventure, 
and recreation; the Theft group prefers work, 

6, The Truant group dislikes work in general; the Theft group dislikes par* 
ticular types of work. 

7, The Theft group definitely dislikes being idle; the Truant group expresses 
little dislike for complete Inactivity. 
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(2) Sullenger, T, Earl: Social determinants in Juvenile delinquency, Hew York, 

John Wiley and Sons, 1936, 

(3) Thomas, W, J ( : The Polish peasant. New York, Knapf, 1927, 

(4) Washburne, John H.: The Impulsions of adolescents as revealed by written 

wishes. J, Juvenile Rosoarch, 1932, 16, 193-213. 



EFFECT OF PICTURES ON RECALL OF STORIES TOLD ORALLY 1 
DOROTHY TILDEN SPOERL 
PURPOSE 

The purpose of this study was to determine the offset of thn presence of pic- 
tures on the amount of a story that a group of children could recall; to deter- 
mine whether they would remember the story more clearly when accomponlod by pic- 
tures i or whether the pictures, by their own intrinsic story-telling poworj would 
detract from the oral story, 

It was further hoped that It would be possible to detain Lie whether any con- 
fug Iona were caused by the pictures, or if, on tho other hand, thoy would tend to 
clarify points which would otherwise be confunlng. 

METHOD 

In the preliminary study on attempt was made to secure Immediate recall on 
the part of the children; In the main body of the study recall was delayed. 

The group of children used In the study was an "auxiliary clans" of a large 
city elementary school, With two exceptions the chlldron wore of Italian parent- 
age and came from I tall an -a peaking homes. The intelligence quotients of tho 
group (as measured by the tests used In the city psychological laboratory) ranged 
Irorn 52 to 99. For two ot the children It was not possible to obtain tho city 
score. 

The children were also given the doodanoueJi Drawing Tost, by which the intelli- 
gence quotients ranged from 51 to 113, in the cane of tho child securing 113 f It 
seeinfl likely that the city score is more accurate, in the other crags the com- 
parison between the two scores showed a surprising similarity, giving a correla- 
tion of +.73. Seven of the group were boys and sloven were girls. The chrono- 
logical ages ranged from 6; 9 to 14 yours, Tho GoodeiiougJi mental ago range was 
front 4;9 to 10;9, 

The subjects were divided into tliroo groups as follows: 


Group 

Number 

Average IA. 

Average tt.A 

i 

5 

71,0 

sjio ” 

11 

D 

78, 

7;4 

(-H 

1— f 

5 

03, 

9;4 


In the study of Immediate recall the two stories were told to tho children In 
groups, then repeated to the examiner, who took the story in shorthand* An a 
break between the telling end retelling, each child was anKed to draw anything 
In the story which he thought was Interesting. 

In the study of delayed recall the story was told to tho class ;if? a whole, one 
story on each of two consecutive days. One weak later the children, divided Into 
groups, repeated the story to the examiner an In thn Intr^diate recall ntmly, 

1 The author is undor obllgnclon to tho ocho il rtopFirtnnnt U th* '*• A, t* 1136- 
nohiiaotto TubYla Sohoola, to '.4r. Frflnk Popwo , laUiiolp 1 '! ^if thn llowt>yA L'.rUiol, a «4 

to ulna Uinnla Eo tat) rooks , for ooopnrutliHl 111 umirliip; j 1 « ox^ai’irifliil j’oa.ll'ln* 

2!>5 
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STORIES USED 

In the study of lmmodicto recall d iff aren't material was used with groups I 
and II than with group III. Group I ana group II had Elsa Deskow's PELLE'S new 
SUIT told with pictures., and Marjory Flack's ASK HR. BEAR told without pictures, 
Group III (who knew one of these stories) had two chapters of Elizabeth Orton 
Jones 1 RAGMAN OF PARIS told without pictures, and two other chapters told with 
pictures. 

In the study of delayed recall the same stories wero used for all groups, in 
each contrasted set (that is, the story with and the story without pictures), 
the stories were by the same author, This wag done to have the stories as simi- 
lar in duality as passible, Stories used were Marjory Flack'e WAIT VOR WILLIAM 
and WHAT TO DO ABOUT MOLLY, and Maj Lindman'o 9NIPP, SNAPP, SNURR AND THE BUT- 
TERED BREAD, and SNIPP, SNAPp, SNURR AND THE RED SHOES. 

RESULTS 

The following table will show the results of tha study. In each case the 
number of items in each story was listed, and the stories as retold by the chil- 
dren were checked against these lists. The percentage refox’S to the percent of 
items in ■ the original story recalled by the childran. 

Immediate Recall 


a roup 

With Picture 


Without picture 


I 

Pelle f 0 New Suit 

46% 

Ask Mr , Bear 

67% 

II 

Pelle'g New Suit 

?B% 

Ask Mr. Bear 

62% 

III 

Ragman of Paris 

23% 

Ragman of Paris 

36% 


If all the percentages for stories with pictures arc averaged and compared 
with ell the percentages for stories without pictures, we find in the case of 
Immediate recall with pictures 49.6% retention, and in immediate recall without 
pictures, 61.6%, 

Delayed Recall 

Oroup With Picture Without Picture 


I 

Buttered Bread 

37% 

The Red Shoes 

22% 

I 

Walt for William 

27% 

What to Do About Holly 

27% 

II 

Buttered Bread 

66% 

The Red Shoes 

57% 

II 

Wait for William 

46% 

What to Do About Holly 

40% 

III 

Buttered Bread 

50% 

The Red Shoos 

60% 

HI 

Walt for William 

43% 

What to Do About Holly 

35% 


For Group I there is a tie in the case of the two Flack stories, each having 
a recall* in Group III the two Lltviman storfse have a difference of only 1%. 
However, if the average for all the stories Is taken we have the following group 
averages i 
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Group I: with pictures, 32% without pictures, 24.5% 

Group II: with pictures, 65.6% without pictures, 40.5% 

Group Ills with pictures, 61% without pictureb, 47.5% 

The total ^average for the three groups would be: Percent recalled when there 
were pictures, 49.1%; and percent recalled without pictures, 40.1%. It will he 
noted that these results are the reverse of those Jn the study of immediato re- 
call. 

Errors of Reproduction 

The errors made in retelling the stories do not seem important. In the etory 
about the RED 9H0E9, Group II said that the shoes in the story had rod "ribbon" 
rather then "lining.' 1 In the story about ASK MR. REAR, the same group could not 
understand the word "feathers / calling It "leathers" and "weathers; " the word 
obviously had no meaning. 

In the story of PELLE'S NEW SUIT both groups I and II woro confuaod by tho 
words "weave/ "card/ "spin/ generally substituting tho word "sew." They alno 
called "dye" "paint/ and were occasionally confused an to whether tho ntory had 
mentioned cows or pigs (both being in It In different places.) 

Con fua ions 

The confusions seemed more significant:. Group I was confused aa to tho pro- 
cess of butter-making, maintaining that Mother made the hut Lor from grass. A 
study of the pictures shows the lnternediate picture of mllKlng the cow to bo 
less vivid, especially as regards participation by tho story-children, than the 
one where they are haying, ot Mother is churning. Thin may explain tho confusion. 

Groups II and III were confused In the story of WHAT TO DO AriOUT HOLLY, ho- 
llo vlng she was tied to a tree rather than to a wharf, It seems clear that they 
did not understand the meaning of tho word "wharf." 

Additions 

Only one addition was made In tho case of a story without pictures. In WHAT 
TO DO ABOUT MOLLY tho children ended the story with: "Father :<ald, 'This Id a 
good dinner. 1 " 

Four additions wore made in tho story WAIT FOR UJLI.IAM, One child cald: 

"There was a balloon man. She wanted a balloon.'' (There is noun in thn story, 
but It is in a picture.) VJhen tho story -children say "Look at William/ one 
child substituted; "Who put you up there?' 1 (Ho is high on tho elnphnnL's back 
In the picture.) They al 30 said: "Thoy pushod him hone on hie scooter/ where- 
as he rides It himself. And they ended with: "Mother, I wont to the clmin/ 

It seems obvious that the first two adult ions were caused by the pictures! , In 
PELLE'S NEW SUIT they end the story (Group I) with the phrase: "Ho wont to 
church." The story mentions that it la Sunday, but the final picture nhows every- 
one In his Sunday best. There is no church In It, however. 

CONCLUSIONS 

Although this is a preliminary utudy and nlmuid bo rojoaiod both in another 
11 auxiliary elms" and In a clasn of normal children of uluillur riirulal are, It 
neomn reasonable to make the following tentative cnncliiniun:;: 

1. The pictures usod with a ntory are vivid enough to interfere with lJuj 
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immediate recall of the story. 

2. In the cage of delayed recall j the stories which were accompanied by pic- 
tures are more vividly and accurately remembered. 

3. A study of confusUnB would load to the conclusion that picture a can do 
away with err ora by defining unknown words (as would have been true of the wharf 
in VIHAT TO DO ABOUT HOLLY), hut will not do so unless the Items are pointed out 
when the story is told, as Is shown by the confusions about “carding/ 1 "weaving, 
etc, in PELLE’S NEW SUIT, which are Illustrated In the picture. In other words, 
the pictures will not clear confusion by their own presence; the teacher or 
story-teller must point out some of the details. 

4. In delayed recall the memory of particularly vivid pictures may serve to 
cover intermediate steps (this perhaps would not be aa true for normal children) 
as In the case of the "butter la made of grass " confusion on the part of the 
children In the story SHIPP, SNAPP, SNURR AND THE BUTTERED BREAD, 



comments upom j, m. smithes work, "tie relative hRitfitrusas 

VALUES OF THREE HUES FOR NEWHORN INFANTS" 

ALFIRECHT PE I PER 1 
Translated by 
KARL C . PRATT 

In her work Smith 2 criticizes my researches "Ober dio Helllgkoltfl- nnO 
Farbonompf indungen der FruhGeburtQii ,, \ She roproachea me with "The fljiiall mimbnr 
of experiments and the inconsistency betwoen Ills data and some of lila concilia loan 
from them." 

The most Important objection la directed against ny sentoncoo: "Upon dark- 
adaptation the relative brighfcnona-value of colors in shi/tod toward the violet 
end. The Purklnje phenomenon !□ thus already clearly demount rated at this ctago 
of development . 11 Against this Smith makea the following objoction: "Tho curves 
show Inc the relative brightness al the four colors lor the two subjects under the 
two conditions are presented in Figure 5. It will bo 5oen Immediately that tho 
point of highest brightness after dark-adaptation for both Infants la at tho rod, 
The shift toward increased brightness at the blue end, asnortod to occur by 
Pelpcr, is not apparent in his data or curves. Neither la the highest brightness 
for tho Infants and for tho adult at tho same point after dark-adaptuUoh. The 
characteristic of the Purklnjo phenomenon la that the relative brlglitneoscfi of 
blue and green are increased by dark-adaptation, while those of red and yellow 
are decreased. Pol per' a own results fall to prove the Purkinjo phonomonnn at 
this stage of development. ..." (p. 100) 

Tq this 1 make the following observation. On page 15 of my work I had do- 
scribed the effect of dnrk-adaptatlon an follows : "An a glance at tlio curvos 
shows, the stimulus relation of the colored glances to one another 4 has com- 
pletely altered. Red and yellow havo docroased markedly ^illo gronu and blno 
have maintained the same position with respect to white. One thuu noon lias leal ly 
the same behavior in the premature lnfonL as in the adult, a typlcnl Purklnjo 
phenomenon . 11 

The Purklnje phenomenon consists in the fact that in dnrk-adaptnt i on the rela- 
tive brightness value of colors to ono imoUior is shifted. Red thereby becomes 
relatively darker than blue or — what Is the same tiling — bluo bocomcn rela- 
tively brighter than red, If, for example., a given red and a given blue are se- 
lected and under Illumination and light-adaptation tho rod appears brighter than 
the bine, then, upon lowered Illumination and under dark-adaptation there will 
bo a change in the opposing bright ness -value a under conditions go rigorous that 
now tho red appears darker than the blno (or the blue brighter than the rod), 

1 From Y/upportftl, Oeriwny, 

2 Smith, Jonaphinei Th<* Uolnilvo UiU^litno an ViUumi of Thrtin Hun.i for heiwl"*ifi Itifimin. 
[ini 'Connor, M. A. f Smith , Jonopnlno , llfisinM, CUni'lQs, anil Il'wln, Oi’VJi) C.s JjtiUUpfi In 
Infant Oohftvlor III. Unlv. low* Htuil<, .U uil. in CUIVi UelJure, W6, 12. Vp. 201 

(p. 91-140). 

^ Analilv fur K in<la i»ho 1. lkumlo , 1927, 00, 1-20. 

4 In tho arlfllnnl. (NoL emiilirialEfui In print) 
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Thus by relative brightness -value or colors In the Purkinje phenomenon one 
means the relative bright ness -value of colors to one another, and not, as Smith 
In her criticism seems to assume, the relative brightness -value of colors with 
respect to white light, That the relative brightness -vain a of colors to one 
another ia most distinctly shifted, follovis from the curves and figures which 
Smith (p* 101) cites aa counterevidence from my work. In the case of Elfrted. 9 , 
for example, yellow under light-adaptation la about four times as bright aa blue, 
under dark-adaptation on the other hand It Is only slightly brighter, in the 
case of Michel, yellow, under light adaptation. Is exactly four times as bright 
as blue, under dark-adaptation even somewhat darker. VJlth respect to red and 
blue the relative brightness-value of the colors to one another has been shifted 
In the same direction. Therefore the Purkinje phenomenon Is demonstrated in 
those curves and figures. 

Smith has further uttered. the reproach that I carried out too limited a num- 
ber of investigations, I therefore call attention to an important difference 
between our two works: In my work every single child in every single investiga- 
tion behaved basically as every other child. Therefore I did not pursue the 
studies further. Smith, on the other hand, reports upon average results from a 
larger number of children studied, If I understand Smith (p, 125) correctly, 
in the comparison of the sexes the averages of all the investigations have indeed 
behaved differently, but individually many hoys have reacted like girls and con- 
versely many girls have behaved like boys, But if, according to Smith, newborn 
boy a are totally color-blind and girls partially color-blind, then the reactivity 
of every single boy must differ from that of every single girl. 

Without criticizing Smith's work In detail I should like to state another 
consideration. The adaptation-state of the eye, which influences the brightness- 
value of colors, is not changed quite so rapidly upon a change in illumination, 

I the ro fore brought the children into the dark-room at least one hour prior to 
studying them under dark-adaptation, smith, on the other hand, introduced dark- 
ihtorvala of approximately five minutBs between the different color experiments 
(which lasted five minute a) and compared the motility during the five minute 
experiments. During the dark-experiment the child's eye adapts to the dark, dur- 
ing the color-experiment it adapts to the light, But wo cannot determine the 
brightneaa-valua for an eye while its adaptation-state is changing; for the 
brightness-value depends upon the adaptation-state. 

Upon tills occasion I refer to my article “(frier daa Unteracheidungavemiogen 
des Klo Inklndes, Hs VJhile 1 established conditioned reflexes to colors, and there- 
by took into consideration their relative brightness-value, I was able to demon- 
strate that red, yellow, green and blue could be discriminated In about 30 de- 
grees of brightness at the beginning of the third year of life; that therefore 
the child at this time cannot be totally color-blind. As I showed further, there 
exists at this time no red-green or blue-yellow blindness. With the aid of con- 
ditioned reflexes I succeeded in demonstrating structures (reacting) to pure 
colors. 


® Jnhrimgli flip Klnclophollkundo , 1927 , 117, TGO. 
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JOSEPHINE M. SMITH 

professor Pol par has Invited mo to comment upon Mia reply to an analyoia which 
I made of his data on the dark adaptation of the eyes of premature infants, and 
to hlfl criticism of my work, I wish to thank him for his courtesy and hope that 
the accompanying remarks may be taken In the game friendly spirit of cooperation 
toward tha solution of the problem which Professor Pel per has shown, 

pelpar states in his reply, "The Purklnjo phenomenon conainta in the fact thnt 
in dark-adaptation the relative brightness value of colors to one another In 
shifted, Red thereby be comes relatively darker than blue or — what in Urn sumo 
thing — blue becomes relatively brighter limn red." (p. 209) With both state- 
ments I am in accord, Moreover, Peipor's data on the prematura furnish an Illus- 
tration of the first. The fallowing tabulation gives the average values or 
Polpar's experiments (relative brightness expressed in per cent): 


Relative Brightness Vain© 
Blue Green Yellow Rad 



Light-adapted 

5.S 

1.7 

22.7 

15.3 

Elfriede 

Dark-adapted 

2,0 

1,05 

3.5 

4,9 

Michel 

Light-adapted 

a. 5 

4.0 

32.0 

23.7 

Dark- adapted 

7.0 

7.0 

6.C 

10.0 


In light -adaptation the values for red arid yellow are much larger than for blue 
and greon, while In dark -adapt at ion the values for tho huoa are very similar. 

However, the second statement above does not seom to bo borne out by Folpor'i? 
data. In light-adaptation the red had a hlglior value than the blue and prenu; 
and in dark-adaptation according to Pelpor's data the rod continues to have a 
higher stimulus value than do the blue and croon, The shift to the nh"rl end of 
the spectrum has not been demonstrated in therm data. If Poipnr means by Inrklnja 
phenomenon that after dark-adaptation the brightness value of rod, m comport no" 
to that of bluoj la diminished, I grant that his data support his conclusion. 

But If by Purklnja phenomenon ho moans that after dark-adevptation vod lv\u a 
lessor stimulus value than have blue and green, Lhor I muat again refer the ques- 
tion to his data, 

Helper states that "if, for example, a given red and a given blue arc- nelorlnd 
and under illumination and light -adaptation the red appears bri glitor tli Lii tlid 
blue, then, upon lowered lllnrulnat Ion and under dru'k -adaptation tluuv will f-a a 
change in the opposing brightness -values indor conditions no rigorous Mint u^w 
the red appears darker than the blue (.or tMe blue brighter Hum thu rod)/ 

This change is what I had considered tu constitute tlio purklnjo riiojvU'iuiion, How- 
ever, by referring to the tabulation above, which i r ivou the av^ruru v ill' 111 . C«*r 
the two subjects that Pciper tested under Loth dark- and 1 1 i'.IiL ultipi.il 1 m f 1 1 
will be seen that under dark -adapt at Ion the relative lirlgliLnonfi value* /lvuu is 

Icornmoritu upon J. M. Smlth’o Work, "Tho Hul'iMv* 1 l* i*l Vrilime u| ’’ lii'i'n llui'Si Uir 

How-born Infantn.' 1 tSoa previous artlclr in fchlji Jounml I • 
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leas for blue thou for red. 

Pei per states, ‘That the relative brightness -value of colors to one another 
Is most distinctly shifted, follows from the curves and figures which Smith 2 
(p, 101 ) cites as counter-evidence from my work." This is undeniably true, 

Peiper 1ms beyond question established that the relative brightness -value of the 
blue -green to the yellow-red ends of the spectrum do change frcan light- to dark- 
adaptation. Perhaps this fact may bo Interpreted to mean that the Purkinja phe- 
nomenon la present in prematures, and that with continued dark-adaptation the 
red and yellow values would drop further until they are lees than the blue and 
green values. 

Peiper, in his original report has himself suggested an approach to the 
question which If strictly carried out should clarify the Issue. He states that 
his dark adaptation experiment Vas designed to determine whether in this case 
the eye of tho premature behaves like that of the adult; that is, whether the 
Purkinjo phenomenon Is already demonstrable . rl The assumption here is that if 
prematura and adult eyes under the condition of dark-adaptation react similarly, 
the Purklnje phenomenon must bo present in the premature. If Peiper's graphs 
for the premature ore placed in Juxtaposition with those of the adult, their 
similarity can be compared. That for the light -adapted eye is striking. Tho 
following graphs, In which the dotted lino represents the values for the adult 
and the solid line those for the premature in ttie five experiments, make possi- 
ble the comparison, The last two graphs, which give the average values for 
the two infants, Elfrlsda and Michel, indicate the results as a whole and do not 
show the expocted similarity to the adult eye values. As brought out above, 
those graphs show that the higher values for the dark-adapted prematura aye are 
for the red and yellow, not for the green and blue as the Purklnje phenomenon 
demands. 

Tho difference between Polper's and my investigations to which he calls atten- 
tion is perhaps an instance of a fundamental Qerman-American procedure difference. 
It seems part of the German inheritance to select a small group of subjects and 
exhaust tho possibilities of tho Group; and equally characteristic of the Ameri- 
can to take a largo group and apply statistical controls. I should dofend my 
use of a large number of infants, and of treating the statistical average rather 
than the roal individual, by saying that such a treatment allows for individual 
variation. I do not expect ovory boy Lnfant to act differently from every girl 
infant. The data on ages are inexact; some babies were undoubtedly slightly 
prewatnro while others had been carried beyond term, We know nothing of the in- 
heritance of the Infants, whether any had intellectual or visual defects or tal- 
ents, 1 depend upon tho statistical averages and treatments of differences to 
iron out such Individual variations, and to indicate v/hether or not the average 
girl infant differs from the boy infant. 

With respect to the condition of adaptivity of the eye, Peiper Is of course 
entirely correct in contending that my five -‘minute dark, period did not achieve 
coiiplete dark- adaptation, My purpose In the use of the short dark period was not 
to secure complete dark-adaptation, but (1) to Insure the same state of adaptlv- 

2 Smith i Joaa/Ailmj M.: TI 10 Itolrtivo linlghtnons VQlnea or Throe Huon for Howborn In- 
fanta. Studies in Infant I'nlmvior III. (in) t u, a., Sjath, Jo a a Im , llnsiiivi, 

Cljiirlrn, and lmln, Grvls C., Unlv. of lo-ir n f, utd . . Stud, In Child Walfrro, 19 n 6. 12. Pp. 
c‘VF (j . 91-140), 

^pnljjpri /lbroaht: Uhni' die llollifrpnl tfl- unU Purhonejiif Induncon d<?r Frt'tntjo burton . 

1>T q\\, i\ KlrvlevVio 11 . 1921, tu>, 1-20. 
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ity in all subjects and ( 2 ) to have It lor use as a control ( non-light - 3 t initiat- 
ing) period. 01 course, after 20 seconds of light stimulation, the subjects* 
eyes wore light-adapted, as the eyes of Pel per' a Infants must also havo been 
after the first 20 seconds of his working period. 

Pol per and I both sought in our studies to answer the quest Ion , Does the un- 
born ini ant possess hue -sensitivity? Also we both recognized the importance of 
the fact that the relative brightnesses of hues Is not the same for color-seeing 
and for color-blind persons, a fact too often overlooked in color work, There- 
fore, PGlper's question became, "Do the relative brightness values of hues for 
the infant change after dark- and after light-adaptation?" and my question be- 
came, "What are the relative brightness values of hues for the Infant under con- 
stant (light-adapted) conditions?" Peiper'a criterion was the eliciting of the 
neck-reflex, and min© the inhibition of activity. So far our paths are similar. 

However, the results of the two experiments aro not alike, Pclpor finds that 
red and yellow are less bright to the premature after dark- than after light- 
adept at Lon, and Interprets this to Indicate the presence of the Purkinje phenome- 
non . 4 My study found that blue and green inhibited activity (using activity in 
darkness as the comparison) 50 or almost 50 per cent, while red inhibited activ- 
ity less than 25 per cent, Moreover, a sex difference was found. For the girl 
infants the percentages of inhibition exerted by blue, green, and red illumina- 
tion wore respectively 61, 42, and 47, Tills seems to Indicate that the girls 
v/are stimulated by the blue , green and rad lights; or that they probably poasesc 
color vision. But for the boys the percentages of inhibition exerted by blue, 
green, and rod Illumination were respectively 44, 22, and 6 . There won not a 
statistically reliable difference between activity under red light and in dark- 
ness, Indicating that the boys were not affected by the rod. Apparently they 
do respond to dIub, These I acts lead to the tentative conclusion that the boys 
are at least partially color blind. 

The intricate field of color vision has been approached by two different in- 
vestigators In two diffaront manners, The results of tlieae experiments have led 
to contradictory conclusions, It is hoped that furthor research may lead to in- 
ter pre l at ions which will encompass both types of endeavor. 


Tni-o is tbo point of diaa^ra aijjont dlaauaaod Aliovc. Dood th<? fnot tlm t rotl and 
? ter dark- than al'lor Htfhfc-Adnjjtr. tlon cloijomjtrn to tho prosoiiou of tln> 

Mi J’K ill Jo „ or In Lt nflcoiu twy fchrifc Murtor dnrVt- adaptation yallow and i*ad bo d'lUri* tlinji 
blue and groonl 



FREQUENCY OF CHOICE OF PLAY MATERIALS QY PRE-SCHOOL CHILDREN 
MARION SILL McDOWELL 1 

There la considerable need for more information than la now available on tho 
suitability of various toyg and other play materials to the requirements of chil- 
dren of pro-achool age f it ia recognised that the child of this ago group is 
forming habits of thinking and acting which will remain with him for a lifetime, 
and that his play, which is his chief dally activity, should therefore bo di- 
rected well. 

Various requisites of play materials are genorally regarded an donirublo, 
namely; developing large and small muscles in the child, training, him in tho rec- 
ognition of color, form, and size, giving him certain manual skills, stimulating 
his Imagination, ajid developing In him a sense of order. Although theao objec- 
tives are accepted by moat persons in the field, little actual Information has 
been accumulated about the suitability of tho different types of piny matorlala 
on the market to the needs mentioned, end few data have been collected on tho 
Child's own likes and dislikes of these materials, if lie la given fraodom of 
choice in selecting the objects with which he playa. 

The investigation described in this paper was undertaken in order to find out 
the interests of two and three -year old boys and girls enrolled in the Nursery 
School at The Pennsylvania State College, In the play mater Jala at tholr dispos- 
al during spontaneous play periods at the school, this boing the first in a se- 
ries of studies carried on by the author and co-workers on problems closely ro- 
lated to the topic under discussion. Alice 3. Stratton, Graduate An s iat ant in 
the Nursery School, Is especially deserving of mention for her cooperation in 
carrying out thia study and in collecting the data presented herewith, 

Play Materials 

The play materials used in this study wore tho following: (1) doll corner; 

(2) dolls; (3) picture books; (4) clay; (5) paints; (G) blackboard; (7) boatlsj; 

(0) large blocks; (9) medium blocks; (10) snail blocks; (11) dishes; (12) flower 
tile; (13) concentric figures; (14) noot of eggs; (15) nont of dolls; (10) nont 
of rings; (17) nest of trays; (IS) puzzles; (19) pyramid; (20) wooden animals; 
(21) ball; (22) pull toy; (23) cars; (24) trains; (fib) truck; (2G) wagon; (27) 
wheel barrow; (20) large pegboard; (29) small pegboard; (30) lmimior toy; (31) 
seesaiv; and (32) slide. 

The doll corner included a tea table, a set of dishes, several dolls, doll 
clothes, a doll bed and bod cloLhes, a doll carriage, and ;i rocking chair. 

Subjects 

The subjects used In the study wore twenty children bctwivn P4 and 4h jynths, 
nine being boys and eleven girls. All of tlio children vhmv fi' 1 ■ i f»i)illi»U' of 
about the same tt icnme lover, nin e boys ;uid ol.dit girls be lu g fr-u j-rorunuurB 1 
families, two girls from merchants 1 huilllns, and one girl fmn a nlnl Mur’d 

1 FriW LV’ I J ''un.v/TvfiJl in C<iLij’,0' T1 j 0 t-. vrXi, . \> \< > t urn -»x i ' j 

It' 1 !* ; J.H.VJ al p tl u\ to Ur. li\n I'm;. 1 .it cli I'ji* MjO Mil 0 ' 'i i f ' J ■" I 1 

rnrl fn'ljitcinoa In inf- t.j \ a • u Uoi 1 trail tiuon l . 
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family. 

Before beginning the study, the subjects ware tasted on the Me rr Ill-Palmer 
intelligence scale to compare their mental ages (according to this raathod 
testing) With their respective chronological ages, It was found that the mental 
ages of the children ranged from 29 to Ql months, eighteen children having mental 
ages higher than their chronological ages, one child having a mental aga and a 
chronological age the same, and one being slightly lower in mental than in chron- 
ological age. 

The study was conducted while the children were given about one hour of spon- 
taneous indoor play each day during the school year. Records were token of each 
child's activities during fifteen observation hours, these being interspersed 
throughout the duration of the study, One person served aa observer for one 
child throughout one observation period. 

Observations were made on the following points: 

(1) frequency of choice of materials; 

(2) attention span; 

(3) ueo of materials; 


Observers 

The observers were senior or graduate women students in Homo Economics at 
T^he Pennsylvania State College, who had taken or were taking the Nursery School 
practice course. These persona were trained for the work by observing and re- 
cording the activities of children whom the author wag simultaneously observing, 
This training was continued with each student until she was capable of turning 
in records closely corresponding with those of the author. 

Direct ions for Observers 

TJie directions given below ware followed by each observer assisting in the 
study*. 

Remain sufficiently close to the child to bs able to hear his language, 

If a child gets into a situation, such aa requiring help, such help should 
be given. Offer no help, however, unless such a situation arises, 

If an unavoidable interruption occurs while an observation la in progress ~ 
such as, toileting, washing hands, or undergoing a health examination — record 
the number of minutes consumed during such interruptions, and increase the obser- 
vation time by a like amount, The reason for all interruptions should be noted. 

If a child under observation aska to have a story read to him, do so; but de- 
duct the time from the observation period aa mentioned above, such an activity 
not being regarded as child activity. If a child looks at a book alone, however, 
the time thus spent should be included in the record, 

If a child asks to have music played, tell him that this will be provided 
later In the day. Mo music shall be played, however, until all observations for 
the day are completed. 

If bha observer la obliged to direct soma social situation, this should be 
indicated on the record sheet, if any interference is given to a child under 
observation, this should likewise be noted. As much information concerning sit- 
uations of this kind should be entered In the record aa time permits • 

No activity should 'be interrupted until It is voluntarily completed by the 
child. 

II a child plays with an individual article from the doll corner without 
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regard for other articles In the corner, this should be listed under the Indi- 
vidual Item. If he usoa two or more articles from the doll corner at one time, 
tills should be entered as "doll corner", 

Re cording Sheet 

The following Recording Sheet was used, explanations being given here for the 
type of record desired under each separate item, 

Toy or Material . - Qlve name of toy or other play material sole c tod by the 
child stating which specific article was usod so that one article, such aa a 
puzzle, or a set of blocks, may be distinguished from otHor articles of the 
same name. 

Time . - Record the time when the activity was bo gun and ended. 

Manipulations . - Record whether or not the play material was handled con- 
etructlvely, or with no Idea of using It properly, 

Ubqb . - Record the use made of the material, such as building a ^ tower" 
with blocks. If a puzzle vms used, record Wnat proportion of the plocoo wno 
used, and at what point the child considered tho puzzle complntod, Mako sim- 
ilar recordB about other materials, 

Return. - Check here If child returned material without the suggestion of 
an adult, at the end of his play with It, 

Not Returned , - Check here If the material was not returned to its place. 

Language, - As far as possible, quote the language of a child, whenever 
this has a bearing on hia play activities. If he talks to othor children, 
note the onee to whom he talks. 

Imitation, - If a child follows a suggestion made by another child * or If 
he Imitates another child note should be made of this. 

Result 9 Observed 

In general approximately tho some result was obtained when a child 1 a interest 
In a certain toy or other play material was calculated from the attontion span 
(the over-all time during which a child wqs engaged with Lho materiel at any one 
time) and when It was determined from tho frequency with which this piny material 
wafl chosen . For purposes of the present study, tho frequency of choice In unod 
as on Index for estimating the popularity of a toy, a critical comparison of the 
attontion span and the frequency of choice of the same toy by tlio some child 
being reserved for a future paper. 

The comparative frequency of choice of the various piny matorialo by boyu and 
girls of the two age groups is shown graphically In Figure 1. On tho right of 
the figure, the actual frequencies are used without regard for percentage of tho 
total. On the left of the figure the frequencies are re-graphed on the basis of 
the percentage of the total cases in which a certain play material was select od, 
In both parts of the figure, the total choices, and the cholcon by boys and by 
girls of the three-year and the two-year groups are given. It will bo noted 
from this figure that the differences between the play material choicer made 
by the two sexes within the ages studied are considerably less than in usually 
supposed, there being no significant differences in the case of rnont of the piuy 
materials . 

In Table 1 the play materials are groupod according to Lho typo of activities 
Involved in their use, some of them being 3tmilar in many roGV>octn. Tlio follow- 
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Books 
Dishes 
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Puzzles 
Trains 
Bl ack board 
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Dolls 

Nest of Eggs 
HamrnerTov 
Small Blochs 
Nest of Dolls 
Pyramid 
Pull Toys 

Wheel baTrow 
Srria.1 1 Ftp boar A 
Medium. Blocks 
Flower Tile 
Truck 
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Small Cars 




Legend.. ( ; 

j ] u W B 

I | b.ftiMrb» /s 

1 | C-Oi|&d-r giH ft 

t- f titr.!*'"’ 


Figure 1. (Right) Actual frequencies of choice , 
based on el total of 2659 choices. Including 685 choices 
for throo-year old boys, 693 for two-year old boys, 440 
for three-year old girls, and 641 for two-year old girls* 
Figure 1. (Left) Percentage of the total cases in 
wtUcli a. toy was selected by the total number of children, 
and by the specific group in question. 

In both parts of the figure, the choices are given in 
the following order: (a) thrne~year old boysj (b) 
two-year old boys; (c) three -year old girls; (cl) two- 
year old clrls; and (t) total far each toy studied,. 

In the loft part of the figure , an arrow puinta to 
the total percentage choices, 
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InS groups wore employed: 

Materials used in constructing other objects, 

(blocks, trains, wagon, wheelbarrow) 

Materials Involving manipulative skill ol small muscles. 

(puzzles, nests , pege, concentric figures, pyramid, etc,) 
Toye vised In playing house. 

(doll comer, dolls, dishes) 

Materials requiring considerable physical activity, 

(slide, seesaw, and large balls) 

Materials used in creative design. 

(paints, clay, etc,) 

Picture Books 

Materials requiring only a small amount of pliyaical activity, 
(pull toys, truck, and cars) 

TABLE l 

Popularity of (Troops of Toyo tvs Tndiotitoa by Frequency of Choloo 


(PeraontQgo of the total oholaoo within enoh cJeolgjiQfcgd oIbbq of olilldrab) 


Toy Oroup 

3-Yi'i 

Old 

Boye 

2-Yr, 

Old 

Boys 

3 -Yr- 

Old 

Oirla 

2-Yr. 

Old 

Girls 

Raya 

Com- 

binod 

Oirla 

Oom- 

blned 

3-Yr. 

Olein 

Com- 

bined 

2-Yr. 

Oldfl 

Com- 

bined 

To t&l 

Materials Used 

In Constructing 
Other Ob Jo ate 
(Dioaks, ato.) 

24.9? 

22.5? 

15.4? 

15.2? 

21, 7* 

15.3? 

20.1? 

10,0? 

22.0* 

Vinterlala In- 
volving TJflnipu- 
lfttlva Skill of 
Snail Muaalee 

fl6.5 


1 

27.9 

10.5 

22 ,9 

23-2 

22-2 

23.9 

20.0 

Toys Used in 
Playing House 

9.6 

14 .4 

29.1 

25.0 

12.1 

25,6 

19-B 

20,1 

10.3 

UatorlnlD Re- 
quiring Con- 
uldoroblo Physi- 
cal Aotivlty 

22.1 

10.4 

12,9 

13.2 

2D.1 

12.8 

15.0 

15,1 

16.5 

MQborlnlQ Uaod 

In CraatLve 
Dooign 

12.1 

4,8 

12.1 

15,4 

9.4 

14 ,0 

9.9 

10.3 

11,4 

Pioturo Books 

8.2 

4.5 

2.0 

5.6 

6,4 

4 .1 

4.1 

5,1 

5.4 

Untorinls Re- 
quiring Small 
Amount of Fl\ya- 
lonl Aabivity 

5,5 

4 ,3 

1.3 

2.6 

4 .0 

2.0 

3.2 

3.0 

3 .a 


A study of this table will show that, lor all children of this ac Q Group, 
materials used in constructing other objects rank first, those requiring manipu- 
lative skill of small muscles and those used in playing house Jointly coning 
second, those requiring considerable physical activity ranking third, thorm uned 
In creative design fourth, picture books fifth, and those requiring only u srtall 
amount of physical activity last. 

With regard to the most popular type of play material — that used to build 
other objects — this type of material was slightly more popular with I'lrici than 
with boys, although it was chosen with equal frequency by throo-ywu' old and by 
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two-year old children, 

Interest In such toys ae puzzles, nests , concentric patterns, and other elmi. 
lor articles which call for manipulative skill in handling was displayed to the 
same degree by girls and boys, and by the children of both of the ages included 
In the study. 

Although there was no difference in the popularity of articles needed for 
playing house batwesn three- and two-year old children, there was found to be a 
significantly greater preference for ttese materials by girls than by boys. 

This difference was found to be less for two-year old than for three-year old 
children. 

Girls showed a slight tendency toward a greater interest In materials needed 
for drawing, modeling, and other activities of this sort than boys, and two-year 
old boys were behind three-year old boys in this interest. 

Picture books, although constituting but 5.4 per cent of the total choices of 
all of the children, appeared to be enjoyed slightly more by boys than by girls, 
The number of choices Involved in this particular case, however, was too small 
to establish a significant difference. 

Pull toys, and other similar articles requiring but a small amount of physical 
activity, were not especially popular with the children of two and three years, 
probably because these were of greater Interest to the younger children of this 
study, and those still younger than the ones included here. 

The uae made by each of the materials chosen by the children waB noted in the 
record, and this will be presented in a later paper. In passing a few examples 
of Interest In this connection aeem worthy of mention. In playing with a nest 
of eggs, a boy of 27 months was observed to put the neat together twenty-two 
times in fifty-five minutes, each time (until the last), making some such mistake 
ae leaving out some of the pieces. He was heard to say, "too bad, too bad" when 
an error was made, only to start over again familiarizing himself with form and 
color until the nest was mastered. 

In using clay, children were frequently seen to model various well-known arti- 
cles, particularly animals, later naming the objects created and playing games 
In which these objects were featured. In some cases, a child's chief interest 
seemed to be to- finish the operations necessary in assembling the puzzles or 
nests left lncompleted by other children. In other cases, certain children 
seemed to make their chief activity the putting away of toys not put away by 
other children, 

The use of the same toy by children of different ages Is of particular inter- 
est in thle connection, A child of two is likely to play with dishes by crowd- 
ing onto a table all of the dishes possible, with no apparent order or purpose. 
At three, he is likely to set the table in an orderly manner, playing at having 
a meal. Another example showing the use of toys progressively at different age 
levels la that of the doll buggy. A boy of two is likely to push an empty doll 
carriage around more or less aimlessly for something on wheels to push. At 
three, the same child will place a doll In the carriage and play that he is tak- 
ing a baby to the doctor for treatment. 

This le a report of a study in which the Interests In play materials of boys 
and girls of pre-school age wore Investigated, A table of the preferences shown 
by the children In 32 toys, coming under 7 different classes, is given. This 
should be helpful to parents and others wishing to choose toys which children of 
two and three years of age would enjoy. 



CHANGES IN BODY PROPORTIONS DURING INFANCY AND THE PRESCHOOL YEARS: 
II, WIDTH OF HIPS IN RELATION TO SHOULDER WIDTH, 

CHEST WIDTH, STEM LENGTH, AND LEQ LENGTH 


VIROINIA B. KNOTT AND HOWARD V, MEREDITH 1 
INTRODUCTION 

"It has long been recognized that the development or the vertebrate embryo 
tends, In general, to proceed from the cephalic to the caudal pole of the body- 
stem, from tho proximal - to the distal segments of the extremities, and, possibly, 
from the dorsal to the ventral sxirfaces or regions of the body." {9, p, 267) 

More recently, it has been found that this general principle of devolopnentnl 
direction has numerous applications beyond tho embryonic period, Schultz (10, 

11) f In particular, has sought anthropometric evidence of expression of the 
principle In the fetal growth of man and other primates, 

Illustrative examples of findings for the ratal period (the period extending 
from the third prenatal month to the beginning of postnatal life) are available 
on human material In such major Investigations Into physical growth aa those tv 
Schultz (10, 11), Scaimnon and Galkins (9), and Doyd (2), Boyd made a critical 
evaluation and synthesis of research relating to the growth of the human body In 
surface area. She found the total area of the surface of the body at the begin- 
ning of the fetal period to be apportioned as follows: 33 per cent to the head 
region, 30 per cent to the trunk region, 13 per cent to the upper extremities, 
and 18 per cent to the lower extremities. By tha close of fetal life, the total 
area waB distributed with 21 per cent to the head, 32 per cent to the trunk, 1? 
per cent to the upper extremities, and 30 per cent to the lower extremities, 

The fetal growth period was thus found to ba characterized by an Increase in the 
surface area of the trunk relative to the head and by an increoso In the surface 
area of the legs relative to the head, the arms, and the trunk. Boyd concluded 
that "This general pattern of the age progression in proportionate parte. . .defi- 
nitely demonatrates the existence of a fundamental Increasing gradient of growth 
in the fetal period from the head downward ... and indicates Its probable exten- 
sion into the postnatal period. H (2, p. 123) 

Scammon and Calkins (9) studied human growth during tho fetal porlod with 
respect to seventy-one external dimensions of the body. Their subjects were up- 
wards of 400 well-preserved, Caucasian fetuses, Selected findings from these 
authors which show marked changes In body proportions between the beginning and 
the close of the fetal period are: (l) the length of the head and neck — ver- 
tex to suprasternal notch — decreases from 35,6 per cent of total length at 
three fetal month's to 28.4 per cent of total length at ten fetfll months, (2) 
stem length — vertex to rump — decreases from 73 per cent of totnl length at 
three fetal months to 67 per cent of total length at ten months, (3) length of 
the upper limb — acromion to tip of middle finger — decreaaeo from 103,0 par 
cent of the lower limb longth — trochanter to heel — at thren monthn to 94.2 


lprom Iovm Child Welfare Hoaoaroh Station, State Unlvoroity of Iq’WR, Town City, Iowa. 
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per cent of lower limb length at ten inonthg, (4) breadth of the pelvic girdle — 
bi-cristal diameter — increases train 56*6 per cent of the breadth of the about- 
dor girdle — bi-acromlal diameter -- at three months to 70.0 per cent of the 
shoulder girdle at tan months, (5) lower limb length Increases from 45.3 per 
cent of dfcem length at three months to 62,1 per cent of stem length at ten months, 
and (6) lower limb length Increases from 110 per cent of trunk length -- supra- 
sternal notch to symphysis pubis — at three months to 132 per cent of trunk 
length at ten months, Alternatively! Scammon and calkins arrive at the same 
principle implied in their proportionate findings by analyzing the rate of growth 
for each individual dimension and showing that as this rate declines during the 
fetal period the decline "is more pronounced for the dimensions of the head and 
neck than for those of the trunk, and is greater for dimensions of the trunk than 
those of the pelvis and extremities/ (9, p. 277) 

Schultz (11) analyzed data for ft large aeries of physical measurements taken 
on more than 600 human fetuses. Included among hie findings are the following 
Items: (l) stature in percentage of stem length increases from 132 at three 
fetal months to 148 at ten fetal months, (2) bl -trochanteric diameter of the Mpa 
in percentage of bi-acromlal diameter of the shoulders increases from 60 at three 
fetal months to 04 at ten fetal months, (3) length of the forearm in percentage 
of length of the upper arm increases from 74 at three months to 79 at ten months, 
(4) length of the lower leg in percentage of length Of the thigh increases from 
69 at three months to 79 at ten months, and (5) total length of the upper extrem- 
ity in percentage of total length of the lower extremity decreases from 117 at 
three months to 104 at ten months. These findings indicate that with advance in 
fetal growth the legs become longer in relation to the arms and to the body stem, 
the more distal segments of the upper and lower limbs (forearm and lower leg) 
become longer in relation to the proximal segments, and the trunk becomes rela- 
tively broader at its lower end. In another paper (10) Schultz has presented 
some additional findings showing that the growth of the trunk is at least par- 
tially explained *by a general rule of development, according to which the ce- 
phalic end of the body shows an initial acceleration as compared with the more 
caudal portions/ (10, p. 150) This evidence consists of a study of age changes 
in the spinal column. The length of the different regions of the praesacral 
spine are expressed in percentage of the total length of the praesacral spine, 

It is found that in the human fetus the cervical region comprises 26 per cent of 
the total, the thoracic region 49 per cent, and the lumbar region 25 per cent, 
while In the adult the percentages are 22 cervical, 46 thoracic, and 32 lumbar. 
The relative decrease in the cervical and thoracic regions is interpreted as an 
expression of the embryologlcal principle of an initially retarded developnent 
of the caudal region of the body which, subsequently, implies a more intense rate 
of growth In the lumbar or caudal region of the praesacral spine. 

To what extent does physical growth during infancy and the preschool years 
conform to this general pattern for the embryo and fetus? More specifically, to 
what extent does the principle of developmental direction extend into postnatal 
life and characterize physical growth between birth and six years of age 7 Scat- 
tered findings are available for the stem/stature index, the hip/stature index, 
the hLp/stam index, the arm/leg or intennembral index, the chest/hlp index, and 
the Mp/ehoulder index, Additional Information on the question is furnished by 
Boyd'g (2) monograph on the surface area of the body, by the investigation to bo 
reported In this paper, and, indirectly, by studies giving means at frequent age 
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intervale for separate d linens lone of the head, trunk, and extremities. 

The at qiii/ stature index has been studied by stockton-IIougli (13), Bayley and 
Davis Cl), Walllfi (IS) , and Hejlnlan and Hatt ( 7 ), Stock t on -Hougi found the 
length of the body atom to average Q6,2 per cent of the total length for 330 new- 
born white males and 65.0 per cent of total length for 362 newborn white females. 
Bay ley and Davia took seriatim a tern and stature measurement a on thirty-one male 
Infanta and thirty female infanta. They obtained an Index trend for both sexes 
combined which Increased from 65,1 at one month to 65.3 at three months, fluctu- 
ated around 66,3 between three and seven months, and than decreased to 56,0 at 
three years. Hajlnlan and Hatt found moans for the etera/Btature Index, based on 
thirty to sixty cases for each sex at successive six-month age Intervale, to 
decrease from 61.0 at two years to 56,7 at five yoara. Wallis obtained moan 
stem/etaturo indices at annual Intervals from two to six yoara of ago. She found 
etem length to approximate 60,6 per cent of total length at two years and 65,7 
per cent of total length at six years, Since these studies may bo summarised qs 
Indicating that the stem/gtaturo index decreases from 65,6 at birth through 60.5 
at two years to 55.7 at six years, It follows that, In general, tho legs grow at 
a faster rate than the body stem during the first six yeara of postnatal life. 

The trend for the hlp/stature index during Infancy and tho preschool years 
has been partially studied by Bayley and Davis (1), Lucas and Pryor (0), and 
Davenport (5), Bayley and Davis found bl - 1 ro chant or lc diameter of the hips to 
equal 19.9 per cent of total length at one month, 21,6 per cont at seven months, 
and 18.0 per cent at three years, Lucas and Pryor found bl-crletnl diameter of 
the hips m percentage of stature to decrease from a mean of approximately 17.4 
at six months to a mean of 16.0 at six years. Davenport obtalnod menus for hip/ 
stature index of 16,1 at six years of age for both males and females. Ills sub- 
jects were Brooklyn orphan asylum children of Nordic stock, and the hip measure- 
ment employed was bi-criatal diameter, Tho findings from thoso studios nuggont 
that hip width Increases In relation to stature during the early months of post- 
natal life, and from thla time to alx years of ago it shows a tendency to rela- 
tive decrease. 

For elucidation of the principle of developmental direct ion It is obviously 
less meaningful to relate hip width to stature than to relnlo It to tho compon- 
ents of stature which llo , in the main, olthor above (atom length) or below (leg 
length) the level of the hips. Means for hi p /3 ten Index are Included in tho 
previously cited reference by Bayley and Davis, These authors found bl-troclum- 
terlc diameter of the hips to equal 30.6 por cont of thn stoin length at one month, 
33.2 per cent at six months, 32,6 per cent at nine months, and to remain approxi- 
mately constant from nine months until two years of ago, when It stood at 3P.7 
per cent. Viewing those findings In relation Lo those given above for the hip/ 
stature index, the following inference may le tentatively drawn; hip width In- 
creases both In relation to stem length and leg length during tho early tmlUis 
of postnatal life, while from this tie until at leant two yearn of ngp It re- 
mains relatively constant in rnlatl^n to stem length and decreases Ui rol.it ten 
to leg length. This inference has boon tested in tlm present Invest Lvir.i on. 

Wallis (13, 14) made two studies In which she obtained Up iru/lfv, mier- 
mombral, index. In both instances the index win r-und to fill rti*m1 !lv fp'ii r vm ■ 
to six yearn of ago. The rate of decrease huupiuid with apo and Mi^uHed to 
roughly 10 Index points for Lho fcdir-yeiir period, ll thus upm* tu tt.?u > Jni’ 1 Jit: 
tho proschool yearn lor length Increases fnr.ter than mi h'luMi 1 •' 1 h' 1 
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that In tho four -year Interval arm length decrease 9 by 10 per cent In It a rela- 
tion to leg length, 

The chast/hip Index has been studied by Freeman (6) on New York children. He 
obtained mean Indices for width of chest In percentage of hip width of 100.2 for 
160 males at one day after birth and 109,1 for 149 females at tha same age. Ad- 
ditional cage a for each a ex between one and six years ranged from 10 to 53 for 
successive one-year ago groupings, The mean index declined* for males* from 
113,1 at one yaar to 9B. 2 e& six yaars and, lor f&malea, trim 111.6 to £4,3 over 
the same age span, Unfortunately, Freeman did not state at what level the trans- 
verse diameter of the thorax was measured, or what landmarks were used in taking 
hip width. 

Davenport (5) and Wallis (13) have reported findings for the hlp/shoulder 
Index. Davenport measured lntercrlstal and hi -acromial diameters on five noYf- 
born infants, elghtBen infantB ranging in ago between tv;o and 107 postnatal days, 
and a larger group of maleB aged six years. He found the index to Increase from 
76 at birth to 70 at about six postnatal weoka and to decrease to 70.2 at six 
years. Wallis took the same hip and shoulder measurements on a small sampling 
of children two to six years of age. She found the width of the hips to approxi- 
mate 70 per cent of shoulder width at two yeara and 72 per cent of shoulder width 
at alx years. It will bo noted that Wallis' trend from two to six years harmo- 
nizes with the principle of developmental direction but that Davenports figures 
indicate a contradictory trend after about six postnatal weeks. Further study of 
this Index has been made In the present, Investigation. 

Finally, it is relevant to mention Boyd's (2) findings for surface area during 
Infancy and ths preschool years. She reports that the surface area of the head 
decreases from 20, B per cent of the total surface area of the body at birth to 
12,6 per cent of the total area at six years of age, in contrast, the surface 
area of the upper extremities Increases from 16.0 per cent of the total at birth 
to 19.6 par cent at six years, and a still greater Increase for the lower extrem- 
ities — from 30.5 per cent of the total at birth to 34.4 per cent at six years. 
These findings clearly harmonize with the principle of developmental direction. 

PURPOSE 

The present Investigation was undertaken to ascertain the developmental trend 
for certain human proport Iona during the age period from birth to six postnatal 
years, Following preliminary study of the literature, it was decided that bl- 
lllac diameter of the hi pa be used ns a fecal dimension and that this be related 
to tv*o major length measurements and two major breadth measurements. The four 
indices selected for analysis were: 


HIp/aiem Index, or bl-lllac diameter In percentage of vertex-rump lenfiLh 

lllp/leg Index, or bl-lltac diameter La percentage of vertex-heel length 
minus vertex-rump length 

lUp/&lioul4er Index, or bl-iliao diameter in pferc.onlaao of M -del told 
dlamo ter 

Hlp/choel index, or bi-lllac diameter In percentage or tranavarao diam- 
eter of Lho thorax at the ltvgL af the XiphLatamal Junction 
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What statement can be formulatod as to the probnblo courso of tho imum curve 
for each of these indices during infancy and the preschool years? Inference from 
the atudlfle discussed above and frai other research ou pliynical graven Hurl lift 
early postnatal life yields the following hypotheses; 

1, The hip/stem index increases during the early months of postnatal life 

and from this age to six years either romino constant or shews a slight Incre^B. 

2, The hip/leg index increases during the early months of postnatal life and 
then decreases markedly to six years of age, Ug length thus grows faatar than 
hip width over more than five-sixths of the ago span undor study, 

3, The hlp/shoulder and hip/cheat indices register an Increase between birth 
and six years. The increase is probably more marked during the early months of 
Infancy than during the preschool years, 

It Is the purpose of this study to teat those hypotheses and to dotomlno tho 
Mount of increase or decrease from age to ago, 

DATA 

The boslc data are approximately 3,500 measurements each for hip width, cheat 
width, stem length, and stature, and 2,000 measurements for shoulder width. 

These data were accumulated by the unthropome trie staff of tho Iowa Child Welfare 
Research Station during the years 1929 to 1936. Observations for hip width, 
along with one or more of the other four dimensions, wore available for fifty 
males and fifty females aged twenty-four to forty-eight postnatal hours and for 
657 males and 440 females between the Ages of one month, fifteen days and six 
years, two months, fourteen days, The former group consisted of full-terra white 
infants of American parentage measured at the University hospital, Iowu City, 

Their records carried values for hip width, stem length, mid stature. The latter 
group was measured at the University of Iowa Infant laboratory, preschool labora- 
tories, and elementary school. Many of theao children had repented measurements 
over a period of two years or mors. 

With respect to the larger group of subjects, care wan taken to noe that in 
no instance wa9 tho record marked ag applying to an Individual of Negroid, Mongo- 
loid, Jewish, or southeast European stock, or to an individual who was physically 
pathological. About 50 per cent of the records gave detailed information concern- 
ing tho birthplace of paronta and grandparents, and occupational stutiifi of tho 
father. 

Analysis of the birthplace Itema showed that both parents of 92 per cent of 
the children and all four grandparents of 55 par cent of the children worn; hern 
in the United States. Tabulation of tho occupational status data rovenlud that 
31 per cent of the fathers were of tho professional class, 24 por cent w(*rn mana- 
gers, salesmen, or business proprietors, 41 per cent woro skilled trado employees, 
Clarks, or carriers, and 4 per cent were day laborers. 

It is apparent, then, that tho sample employod is homogeneous in regard to 
geographical location (Iowa City children) and not greatly diverse as to ethnic 
stock (American-born children of northwest European ancostry). Willi refinance 
to socio-economic level, the sample Is pro dominantly composed of tho pro To mMoii'il 
and managerial classes, 

The measurements on both groups of subjects wore baton according to tho fol - 
lowing technique: 
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Hl-j' m-ilino ilnmobfli* ol* the flip wm .lennurad with tlio l^r-gp, s trrlclib-nr.il, Gliding 
calipers I'lrdllflko oompnaa), Suffioiant prosouro vhb \wo 4 to nppwiinnto u. Pony -mnaui’A- 
n«nt of the iwxlKUit wiAUi tliu aroatn of fclto lUn, 

5tci' Tliii technique vni'lod noaurdiiiG to tile nflo of tine oubjoct. DoIovj two yccra of 
aaa . tho stnra U«l’tax~mnp) length up a fcokon on the linldvpJn McraurJtig Doi rd. Tor XliL'rtitft, 
Froifl two yoora on', otom lonctli was obtninod with fchr anbjoot In nn nr*ot nltthig .eoiLljr,, 

Lop; Leg length wg a not dlrcably mco&uradi but i«m arrival up. s-ct tor* alnua stain 
length! As In tho aoae ol a b^:n length, struure wr.n do tors tins d In tlio raotuironb _ JslfcMn 
on gubjoots below fcv-u youra of nge nnd in tho eroot ainmUng i/jsition U’llh taeLs, i ut- 
took, Sppnr pint of bnok, ond oealpltnl region. of heal In acmtaat with Lhe vertical „>■>», 
uviiM5 ao&la) aubjaofca older than two years . 

Qhtttlflrr! Ill -deltoid dimeter o V the shoulders wrn tekon tho lrrpe, Btrri*Yit-m f 

sliding onlipora . Finn oontrab v»rs used. (ill -dolt 3irt d luma tar la on/loyad in the :u»c*flont 
study not beoauao it la profarred to bl-aaromlAl din. ie ter bub boor nan bl-raraniol dlumtsr 
v.rio. not uvu liable Tor subjects yivmftor thru Uo 70 »va of nr.a*) 

Clinat: Trcnavarflo rt Lore tor of tho fchornx wrn tnkon with fc lie Ilrdllolrn oo:,ujri3a. Tho 
moEsxiTeotont wc r, recorded eta tho i.d d-r^npirrti.m Mtlno ctfc the lr v»a tho xlphini iwl 
Junot Ion . 


H1P/STE1I INDEX 

Bi-Ui^c diameter in percentage of length ms calculated for 2,009 paired 
m astir events on males and 1,596 paired measurements on females . The resulting 
index values were distributed into nineteen age groupings for each sox. Table 1 
lists the number of observations within each age grouping anrl shows the analysis 
made for each of the thirty-eight series of index values. Curves drawn to the 
successive index means for males and females are given in Figure 1. Examination 
of tills tabular and graphic material reveals the following findings: 

1. The amount of change in the liip/stein index between birth and six years of 
age is not great. At birth , bi-lliac diameter In percentage of vertex-rump 
length averages approximately 24,5, By six years of age the mean index has risen 
to slightly more than 29 per cent. The amount of increase in the mean index for 
the six-yoar age span stands at 4.5 par cent for males and 5,1 per cent for fe- 
males . 

2. The only marked change in the proportionate relation between hip width ana 
stem length occurs during the period from birth to three months of age. For 
males there is an increase in mean index from 24,7 per cent at birth to 2G,1 per 
cent at three months. The corresponding increase for females is from 24.4 per 
cent to 27.9 per cent, 

3. There is a moderate rise in the hLp/atam lndox he two on thr^e and six 
months of age. combining this rise with the more marked rise Trow birth to tlireo 
months, it appears that, roughly 67 por cent of the increase In the index from 
birth to six years is Trade between birth unci six months. 

4. The hlp/stem index changes but little between six months and six years of 
age. During the interval from six months to three years the mean trend allows 
first a slight decline and then a compensating rise, This retardation and accel- 
eration, however, is confined within the narrow zona of 20 to 29 per cent. From 
three to six years the mean indices remain relatively constant v falling between 
2D. 9 nnd 29,2 for males and, for females, between 29,2 and 29,7. 

5. There Is no marked sax difference apparent In the relation of hip width 
to stem. length. On the vAiole, the males tend to 3 how a lovjcr index than the fe- 
males and at four years, six months the difference was found to he statistically 
significant. Since boynton (3) has shown that mains slightly excood females lit 
mean bi -Iliac diameter during infancy and thQ preschool years, this lower Index 
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Implies that males surpass females by a greater margin in the atom component of 
tliis index than they do In the hip component. 


TABLE 1 

Bi-illao Dlamotcr of Illpa In Percentage of Vertex- 
Rump Length or Sitting Height* 


Mean Ago 

Cooes 

Moan 

Standard 
Error of 
Moan 

Stand- 
ard De- 
viation 

Range? 

Year |Month 

Males 

CHHt 

60 

24.7 

,20 

1.41 

20,4 tc 20.0 

3 

60 

26.1 

.22 

1.73 

23.7 to 33.4 

6 

100 

£ 8.0 

.19 

2,03 

24.1 to 34.4 

9 

136 

23.6 

.16 

1.76 

24.6 to 33.3 

1 0 

162 

26.6 

.13 

i.eo 

26.3 to 33.0 

1 3 

141 

26.3 

.12 

1.47 

24.0 to 32.1 

1 6 

11 B 

20.0 

,12 

1,29 

25.0 to 31 . B 

1 0 

103 

28.1 

.12 

1,21 

2 G .6 to 30,4 

a o 

100 

20.4 

,14 

1.41 

26.3 to 31.0 

2 3 

101 

26.4 

.12 

1.19 

25.9 lo 31.3 

2 0 

94 

2 B .6 

.13 

1.24 

25.0 to 31.5 

2 9 

97 

23.6 

• 11 

1.11 

2 G .4 to 31,5 

3 0 

113 

20.0 

,12 

1.32 

26,2 to 31.6 

3 6 

100 

29.0 

.11 

1.10 

26.8 to 32.2 

4 0 

102 

29.1 

.12 

1.13 

25.0 to 31,7 

4 6 

100 

29.0 

.12 

1.17 

25,8 to 32,1 

5 0 

102 

29,2 

.12 

1.23 

26,6 to 32,1 

G 6 

110 

29.2 

.12 

1.24 

e 6.4 to 32,2 

6 0 

101 

29,2 

.11 

l.lfi 

25.6 to 32.3 




Females 



0 ** 

60 

24,4 

.16 

1.10 

22.4 to 27.0 

3 

51 

27,9 

.20 

2,03 

e 2,7 to 32.0 

6 

106 

20,7 

.21 

8.14 

24.1 to 34.1 

0 

117 

20,6 

.13 

1.93 

24.4 to 33.0 

1 0 

119 

26,6 

.16 

1,77 

24.7 to 33.1 

1 3 

106 

20,3 

.16 

1,54 

24.7 to 31.0 

1 6 

96 

20.6 

.13 

1.29 

25,6 to 32.1 

1 9 

67 

2 Q .4 

.16 

1.30 

25,4 to 31.3 

2 0 

74 

20,4 

.15 

1.27 

26.4 to 31.2 

2 3 

70 

28.2 

.13 

1.12 

25.6 to 31.3 

2 6 

00 

20.7 

.12 

.90 

26.3 to 32.0 

2 9 

60 

20,8 

.14 

U 17 

26.5 to 31.2 

3 0 

66 

29.2 

.13 

1,00 

26 . P to 31.5 

3 6 

76 

20,4 

.14 

1.10 

26.4 to 33,4 

4 0 

70 

26.6 

.16 

1.37 

26 . B to 33.6 

4 fl 

94 

29,7 

,14 

1.26 

27,2 to 33 .fi 

6 0 

94 

29,4 

.12 

1.18 

26,0 to 33.7 

5 6 

03 

29,3 

.14 

1.37 

25.1 to 33,3 

6 0 

66 

20.5 

.14 

1,30 

27.1 to 33.4 


*The baalo da La were obtained from meanurement of Iowa 


City males and females of northwest European descent, 
*ttTho atu Hatlonl constant o at this ape are derived from 
data Tor fifty infanta of each oex moaaurod two days 
following birthi 


firp/LEli INDEX 


Results of tha analysis for this index are given In Table 2. Tliu irnoihurn 
of age group lng was similar to that usod ahwn, tlio Index values helm- derived 
from 2,009 paired measurements for iinlos :md 1,594 pulrivl lneui'iiivn^iu u for fo- 
males. Figure 2 shows curves drawn to the svati values inr mains ami Hinilos, 
Findings are: 

1. The mean trend for hip/log Index !•* ehnruoi.nrt/nd by an iulL'-i- ahr ipl 


rise from birth to tlii'oe month:? . Tills rise Is followed l,y a m 
Is prolonged at a do emus Inc raLo tlironch«»uL the antin' j^rlod 
to r.lx years of n« r o, 

0, Tho amount of chan go in the ]roporl,I«'u nf hip wMM, to 


’l| r fill l 
fl’.Hil tiilVO 


i, i ir 


iiiili 

I'l'HiU 


niri jij 
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the ago span from birth to six years is approximately 11.5 per cent for both 
sexea. The maximum change, however, la almost double this amount. For males, 
the mean index stands at 57.3 at three months — 31.1 par cent higher than Ita 
■value at six years. For females, the decline from threa to a lx years la from 
50,0 to 36.1, or 20.6 per cent. 

3. The abrupt rise in the index from birth to three months is accounted for 
by the fact that bi-iliac diameter ie growing rapidly at this time. From a mean 
bl-iliac diameter of 7.9 cmg, at birth, there Is an increase of roughly 40 per 
cent for the next three months (to 11.2 cma.). The corresponding percentage in- 
crease for rump-heel length ie around one-half this amount (from approximately 
16,5 cma* at birth to 19.9 cms, at throe months). 

4, Subsequent to this initial spurt In hip width the legs lengthen rapidly 
In proportion to the widening of the pelvic girdle. By one year, three months 
the index approximates Its birth value and by six years of age it has decreased 


TfVQLE 2 

Bl-lliao THam&ter of flips in f&rc-entage of 
Length of Lower Extremities* 


Mean Age 

Cases 

Mean 

Standard 
Error of 
Moan 

Stand- 
ard De- 
viation 

Range 

YearjMonth 

Males \ 


0** 

60 

43. 0 

.66 

3.91 

40,7 

to 

67.3 


3 

86 

67.3 

.76 

6.02 

45.2 

to 

71.7 


a 

109 

65,6 

.50 

6.01 

41,6 

to 

70.2 1 


9 

136 

63.7 

.30 

4.44 

43.4 

to 

63.0 

1 

0 

162 

49,9 

.31 

3.79 

41.9 

to 

69.9 

1 

2 

141 

47.9 

.27 

3.15 

40,6 

to 

67.6 

1 

6 

11B 

45.9 

,23 

2.47 

39.6 

to 

62.4 

1 

9 

103 

45.2 

.26 

2.62 

39.7 

bo 

62.4 

2 

0 

109 

44.4 

.26 

2.56 

39.0 

to 

60.6 

2 

3 

101 

43.5 

.22 

2,10 

38,6 

to 

49.5 

2 

6 

94 

42.6 

.20 

1, 9fl 

30 • 3 

to 

47.3 

2 

9 

97 

41.9 

.20 

2,00 

37. S 

to 

46.4 

3 

0 

113 

41.6 

,20 

2.12 

37.6 

to 

46.6 

3 

6 

106 

40.5 

.10 

1.B6 

36 ,1 

to 

46.2 

4 

0 

102 

39.4 

.10 

1.63 

36.6 

to 

44.2 

4 

0 

100 

3B.7 

.10 

1.05 

36.0 

to 

42.9 

5 

0 

102 

37.7 

.10 

1.04 

33,5 

to 

41.9 

5 

& 

110 

36.9 

.17 

1.74 

32.5 

to 

41.2 

0 

0 

101 

3S.2 

.16 

1.66 

32.7 

to 

40.4 

Fannies 


Ofr* 

50 

47.6 

.49 

3.46 

41.0 

to 

66.1 


3 

61 

66.7 

.99 

7,06 

41.8 

to 

70.1 


e 

100 

64.4 

.47 

4.00 

43 . e 

bo 

67,4 


* 

116 

61.7 

.41 

4.40 

43.9 

bo 

64.0 

1 

0 

119 

49.6 

.36 

3.01 

30.3 

to 

56.1 

1 

3 

100 

47.2 

.33 

3.30 

39.1 

to 

54.2 

1 

6 

90 

46.1 

.27 

2.69 

40.6 

to 

62.7 

1 

0 

37 

44,6 

.29 

2.64 

39.1 

to 

51.7 

2 

0 

74 

43.6 

,20 

2.39 

37.0 

bo 

46.9 

2 

z 

76 

43.6 

.24 

2,06 

30,4 

to 

47.2 

2 

a 

60 

42.2 

.26 

2.14 

30.4 

to 

46.4 

2 

9 

66 

41. & 

.27 

2.21 

37.7 

to 

46.1 

3 

0 

69 

41.0 

.26 

2.02 

37.5 

to 

46.0 

3 

6 

76 

40.0 

.21 

1.05 

35.3 

to 

44.4 

4 

0 

76 

39.4 

.24 

2.00 

35.3 

to 

44.7 

4 

6 

04 

39.7 

.22 

2.01 

34. G 

to 

43.7 

5 

0 

94 

37,3 

.19 

use 

32.0 

to 

42.1 

5 

6 

62 

30, 6 

• 20 

1.07 

31.5 

bo 

41.2 

6 

0 

ee 

36,1 

• 19 

1.79 

31.0 

to 

41.9 


#Bi-iliao diameter was taken as a direofc measurement and 
length of lower extremities derived as stature minus ait- 
ting height. The aubjeaba were Iowa City males and fe- 
males of northwest European descent. 

**Tha analyses at fchie age are baaed on data for fifty lji- 
Tanta of eaoh box measured two days following blrbn. 
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to more than 11 index points below this value. The decline la especially narked 
until about two years of age. 

5 . The curves for the two sexes follow each other cloaely. In the mlti, 
males tend to show a higher index than females, though the difference la not sta- 
tistically significant except at two years, three months. There la little 
cation of the relatively wider hips and shorter legs which have been posited to 
characterize the adult female. 

6, Between three months and six years of age the variability, as measured by 
the standard deviation and range, decreases for each successive age group, tMb 
steady decline In absolute variation Is perhaps to be explained, in part, on the 
basis of individual differences In the time of acceleration in the rate of growth 
for leg length and, in part, as a function of the increasing difference with age 
between the magnitude of hip width and the magnitude of log length. 

HIP/SHOULDER INDEX 

The hlp/shouldar index was obtained as bi-iliao diameter In percentage of bl- 
deltold diameter. As previously pointed out, bl-deltoid diameter was used es 
the shoulder component of the Index sines measurement values for bi -acromial 
diameter were not available below two years of age. Indices were computed from 
1,626 and 1,204 paired measurements for males and females, respectively. The 
reduction in the number of paired observations for this Index is due to the fact 
that there were fewer records for bi-deltoid diameter toward the upper end of 
the age seals (bi -acromial diameter being the routine shoulder measurement made 
on the preschool children) , 

The procedure In analysis paralleled that described for the hi p/at em index. 
Table 3 gives the results. Trends drawn to the series of means for each sex are 
presented in Figure 3. The irregularities In the female trend between three and 
six years of age are probably accounted for In that the number of observations 
within each age grouping for these years la loss than fifty. 

In order to obtain an estimate of the percentage relation of bl-iliac diameter 
to bl-deltoid diameter at birth, hip/ shoulder ratios were calculated from mean 
values for each dimension given by Catea and Goodwin (4). These means were based 
on upwards of 300 twelve -day-old infants of each sex. The ratios obtained are 
61,5 for males and 62.2 for females. 

Table 3, supplemented by Figure 3 and by the approximate birth values for the 
index, yields the following findings: 

1. There is a sharp rise in hi p/shoulder index between birth and three months 
of age. The mean index at birth is estimated at 61.5 for males and 62.2 for fe- 
males. The mean index at three months la found to be 60, a for males and 69.2 for 
females. It follows from these figures that the bl-lliac diameter of the hips 
in Its percentage relation to bi-daltoid diameter of the shoulders increases by 
about 7 per cent during the first three postnatal months. 

2. From three months to around one year of age the mean hlp/shoulder Index 
registers a moderate decrease. This decrease extends to 67,4 per cent at one 
year for females and to 67.1 per cent at one year, three months for males. It 
thus amounts to approximately 1.76 per cent for each sex, 

3. There is a gradual acceleration In the percentage relation of hi -lilac 
diameter to bi -deltoid diameter from the early part of the second year to about 
four end one-half years of age, For males, this acceleration raises the mean 
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index from 67.1 at one year, three months to 71,1 at lour yoaro, a lx months. 

The ascent for females, while leas regular, likewise appears to give an increase 
in mean index In the viclflity of 4 per cent. 

4. Between four and one-half years and eix years of age the h lp/ehoulder In- 
dex appears to remain roughly constant. In view of the paucity of observations 
on which means for this segment of the age span are based, the inconcluslvenesa 
of this formulation should not be overlooked. The obtained mean indices at four 
years, six months to six years will bo seen to show minor fluctuation around 71.1 
for males and to decrease from 70.2 to 71.2 for females. 

5. Inspection of the hip/shoulder Index trends with reference to sex differ- 
ences reveals the slight (though not statistically significant) tendency for 
males to have wider shoulders relative to their hip width than females. 


TAIJLE 3 

Bl-iltao Diameter of Hip* in Percentage of Bi- 
deltoid Diameter of ShmilAWB* 


Mean Ago 

Canes 

— 

Hq an 

Standard 
Error of 
Kean 

Stand- i 
&rd De- 
viation | 

Range 


IXoar 

Uonth 1 

1 Ualea 


3 

66 

QO.Q 

• 42 

3.4*3 

59,0 

to 

78.4 


6 

10 0 

60.7 

• 42 

4.39 

60,1 

to 

70,6 


2 

136 

67.0 

,33 

3.04 

60.3 

to 

76,2 

1 

0 

152 

67.3 

,32 

4*01 

50 .0 

to 

78.3 

1 

3 

141 

67.1 

.27 

3,24 

60.4 

to 

77.9 

1 

6 

110 

67.4 

.20 

3,10 

61.3 

to 

76.0 

1 

e 

103 

67.0 

.30 

3.05 

60.5 

to 

75.4 

2 

0 

lCK) 

87, a 

,20 

3.01 

60,1 

to 

74, a 

2 

3 

101 

65.3 

.20 

2-94 

01.2 

to 

75.2 

2 

6 

94 

60.0 

.32 

3-16 

60,9 

to 

76. E 

2 

e 

97 

60.2 

.31 

3-06 

63.4 

to 

76.5 

3 

0 

96 

60.6 

.31 

3.02 

62.0 

to 70.9 

3 

6 

36 

70.1 

,32 

2,03 

63.1 

to 

77,9 

4 

0 

71 

70.7 

.42 

3- 63 

62,0 

to 

79.2 

4 

6 

54 

71,1 

• 47 

3* 44 

03,7 

to 

70, 9 

& 

0 

30 

71-1 

.53 

3-32 

63.6 

to 

60,2 

6 

6 

31 

71.2 

.67 

3-16 

66.0 

to 

70.7 

6 

0 

24 

70.0 

.56 

2-67 

06.2 

to 

70,1 





Females 






3 

Si 

66.2 

.60 

4.25 

58,3 

to 

60,0 


0 

106 

69.1 

.40 

4.09 

60.7 

to 

60.2 


0 

117 

6B.3 

• 33 

3.eo 

67.4 

to 

78*0 

1 

0 

IIP 

67.4 

.34 

3*7& 

57 .0 

to 

74.9 

1 

3 

100 

67.0 

.34 

3.60 

60,0 

to 

76.5 

1 

0 

07 

07.0 

.30 

2.0C 

61.0 

to 

76. B 

1 

9 

87 

67.8 

.31 

2, GO 

61,3 

to 

76.1 

2 

0 

74 

ea.i 

.34 

2,06 

62,0 

to 

75.6 

2 

3 

72 

ea.i 

• 33 

2.82 

61.0 

to 

74.6 

2 

6 

61 

60.0 

,32 

2,62 

63.0 

to 

75.3 

2 

e 

50 

69.4 

• 44 

3.32 

62.3 

to 

76.5 

3 

0 

65 

70.2 

.37 

2,71 

04.0 

to 

76.7 

3 

0 

46 

70.9 

.46 

3,09 

64.2 

to 

79.2 

4 

0 

31 

71.1 

.65 

3.e2 

63.1 

to 

£1.0 

4 

6 

30 

72.2 

.57 

3,62 

07.1 

to 

01.9 

5 

0 

32 

71.6 

.66 

3,76 

66.0 

to 

83.0 

s 

6 

20 

71.1 

.02 

4,00 

64.0 

to 

81.0 

6 

0 

34 

71.2 

.52 

3,04 

66.8 

to 

70.3 


and females of northwest European descent. 


City TMk'Vft‘6 


UIP/CHEST INDEX 


The number of basic measurements avail nble for computet Ion of thin Index 
approximated the numborR for tlio hlp/stoin ami Iiip/log lmlloon. npurincnlly, 
there was a total of 3,501 paired, monsuroriontn, 1,OCO for nvilur- am! 1,U1 for 
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for bl -lilac diameter in percentage of chest width at the level of the xiphoid. 
From the estimated value of 77 for the index Immediately before birth, tho mean 
indices have risen to 89.3 for males and 90.4 for females. The major portion of 
tuts rise occurs during the first half of the interval, 

3, The mean hip-cheat Index shows a alight decrease during the latter part 
of the first year. For both males and females the amount of the decline la less 
than one index point * 

4, For the age interval beginning early in the second year and extending 
through to six years, each series of means gives a progressively rising trend. 

For females j the ascent is from Q9.6 at one year to 102,3 at six years. For 
males, It is from 68.6 at one year, three months to 101.2 at six years. The in- 
crease over the five-year period is thus found to be 12,7 for each eex. 

5, There Is a consistent sex difference In mean hip/chest index. Over the 
entire age interval from three months to six years, each successive mean for males 
is from 1 to 2 .5 per cent leas than the mean for females at a correspond ing agB. 
The differences are statistically significant at one year, six months; two years, 
nine months; and three years, six months. 

6, An interval of one year is found between the age at which hip width equals 
chest width In males and females. For females, the hip/ cheat index approximates 
100 at four years, six months, while for males this figure is not reached until 
five years, six months. 

It will be recalled that Freeman (6) found the chest/hip index to increase 
from around 109 at one day of age to 113 at one year> and then to decrease stead- 
ily to 90 at six years. When converted into the form hip/ chest, these mean in- 
dices Indicate a decreasing trend from 92 at one day to 00 at one year followed 
by an ascent to 102 at six years. The rise from 00 to 102 over the age period 
from one to six years closely parallels the trend obtained In the present inves- 
tigation (See Figure 4), Freeman's value at one day of age, however, is 15 per 
cent higher than the index of 77 for the end of the fetal period derived from 
Scancnon and Calkins. This discrepancy la probably due to the abrupt change In 
the size of the thorax consequent to the establishment of respiration (9, p. 
20-29, 162-171), Nevertheless, it la important that the finding of the present 
study for the period from the end of prenatal life to three months of age be re- 
garded as the gross trend for this interval. Further research Is necessary in 
order to elucidate the more temporary fluctuations In the hip/chest index during 
the early days of postnatal life, 

INTERRELATION OF INDICES 


Birth to Three Months 

The four Indices under study all register an abrupt proportionate increase In 
bt-lllac diameter during the early months of postnatal life. That is, neither 
stem length, leg length, shoulder width, nor chest width, grows as rapidly as 
width of hips between birth and three months of age, This finding Is striking. 
While It Is In general harmony with the principle of developmental direction for 
all relationships but hip/leg, It indicates that the expansion of hi -iliac diam- 
eter is sufficiently marked to overshadow the expression of this general principle 
(or ''fundamental pattern") and to stand out as the dominant feature of the age 
interval, it probable that the explanatory factor underlying the accelera- 

tion phenomenon for hip width lies in the survival value of narrow hips at birth. 
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Phe Human proceae of parturition ia obviously facilitated by a slowing of the 
growth of the fairly rigid pelvic girdle ’until after birth. 

Further analyslB of the Initial rlBQ in all Indices revoala that the amount 
Df riee ia lese for the hip/stem index than for the hip/leg Index and lesg for 
the hip/ahoulder index than for the hlp/chest index, It thus appears that be- 
tween birth and three months of age (1) leg length grows relatively leas than 
atem length, and (2) bi-deltoid diameter relatively more than cheat width at the 
iclphoid level. The former finding 1 b confirmed by values for the hip/stem and 
lip/atatura indices reported by Bayley and Davis (1). The latter is in lino with 
Davenport's (5) observation that following birth there is a widening of the 
ghoul ders relative to chest width which is due In part to the rolease of the 
shoulder girdle from intrauterine pressure and in part to the more forward rota- 
tion of the glenoid fossae with age. 

Three to Fifteen Months 

During the interval from three to fifteen months two types of trend are found. 
The hip/leg and hip/ehoulder curves show deceleration over the entire period 
whereas tho hip/stem and hip/chest curves show acceleration to six months of age 
and decline thereafter. 

The hip/stem index rises approximately 1 per cent bo tween fcjiroe nxid six months 
and then falls by about the same amount to one year, three months. The hip/cheBt 
index rises almost £ per cent between three and six months and then decroason by 
roughly half this amount to one year, three months. The hlp/shoulder index de- 
clines nearly Z per cent and the hip/leg Index 9.5 per cent during tho year. 

It will be noted that the trend for the hip/leg index supports the principle 
or law of developmental direction in that it indicates the lower extremities are 
growing at a faster rate than the hi -iliac diameter. The other three trends, 
however, fail to give evidence of conformity to the principle. While tho hip/stem 
and hip/chest indlceB change but little over the interval, the bip/shoulder trend 
takes tho opposite) direction from that which the principle would necessitate. 

Fifteen Months to Six Years 

During this age span of roughly five years, each of the four lndicon studied 
follows a given pattern of growth cons latently and without raver sals. Tho hip/ 
leg Index decreases, while tho hi p/e tern, hip/chest, and hip/nhoulclor lwUcun in- 
crease in varying amount a , 

That the principle of developmental direction oxtoiuln Into the pontnatal period 
to at least six yearB of age is clearly illustrated by tho stoop pitch of the 
trends for the hip/leg index and the hlp/chest index. The hlp/log Index declines 
continuously from around 47 at fifteen months to 36 at nix years. In contrast, 
the hlp/chest index shows a cumulative increase from approximately 00 at fifteen 
months to 102 at six years. These chanson decisively Indicate that leg, length ie 
growing at a faster rate than hip width and that hip width Is growing at a fnntor 
rato than chest width. 

The hip/stem Index increases slightly, but sigtUf Icunily , fivm fifteen months 
to around four years and then remains relatively count ant ho two on four and nix 
yours. Viewing this finding in relation to tho findings for Uio hlr/lep and hip/* 
clioat indices, it appears that between IT ft mm mouths and nl 1 ' years of apo leg 
longth grows moro rapidly than atom, nnd fit on length grown morn rapidly than rhoLit 
width. Tho so proper tl onoto change u are at no point contradictory U> l-lut principle 
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of developmental direction. 

Finally, the rising trend for the hip/shoulder index la, in Itself, in general 
agreement with the principle or law or developmental direction. However, the 
hip/shoulder trend rises Iobs sharply (from roughly 67 to 71) than the trend tor 
the hip/chest index, This implies that though hip width is growing at a faster 
rate than either cheat width or shoulder width, the width of tfte shoulders 1b 
growing faster than chest width , Can the higher growth rate for shoulder width 
than for ahe9t width be explained as due to some special characteristic of devel- 
opment which is superimposed upon the general principle of cephalo-caudal direc- 
tion? In this connection, Davenport (5) hag presented evidence to show that the 
position of the scapulae changes with age. He writes: IJ The scapulae when first 
vfall developed lie at an angle of 60°, or more, with the frontal plane, at birth 
about 50° and In the adult about 30°. The acromial processes thus come to project 
laterally more prominently," (6, p, 193, 194) 

SUMMARY 

Bi -lilac diameter of the hips la studied In relation to two major length meas- 
urement a and two major breadth measurement a of the body. 

The data consist of approximately 3,600 observations each for bi-iliac diameter, 
stem length, leg length, and transverse diameter of the thorax, and 2,800 obser- 
vations for bl-deltoid diameter. These data were accumulated between 1929 and 
1936 from measurement of upwards of 1,000 Iowa City children. 

Developmental trends extending from birth to six years of age are presented 
for the following body proportions: hlp/ahoulder , hip/chast, hip/at am, and 
hlp/Lefc. Selected findings are; 

1. Hip width increases In relation to each of the other dimensions studied 
during the period from birth to three months of age. 

3, Bi -iliac diameter of hips In percentage of leg length decreases from 57 at 
three months of age to 36 at six years of age, 

3, Bl-lliac diameter in relation to transverse diameter of the thorax In- 
crease a from 87 per cent at three months to 89 per cent at six months, shows a 
alight decrease between three and fifteen months, and then increases to 102 per 
cent at six years. 

4, Width of hips shows an Increase of approximately 2 per cent in proportion 
to bi-doltoid diameter over the interval from three to six years of ago. For the 
some age span, an increase somewhat less than this amount is registered by the 
hip/atem index. 

The interrelation of the four indices Is treated and findings are discussed 
with reference to the principle or law of "developmental direction," 
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ENVIRONMENTAL CORRELATES OF MENTAL AND MOTOR DEVELOP! CE17T : 

A CUMULATIVE STUDY FROM INFANCY TO SIX YEARS 1 

NANCY BAYLEY AND HAROLD E. JONES 2 

1. INTRODUCTION 

The development of methods for the testing of young children has led to a num- 
ber of studies dealing with the relationship of individual differences to factors 
in the environment. In the investigations of a ood enough (7), Van Alatyno (12) , 
and others, the test scores of preschool children have toon found to ho posi- 
tively correlated with parent's education and occupational ratings. Other stud- 
ies, notably those of Furfey and hie associates (5, 6), hove revealed no relation- 
ship between these environmental factors and the scores of Infante under one ve&r. 
The present report provides a link between those discrepant findings, and has 
the further advantage of presenting cumulative results within a uniform, although 
small, sample, Ita principal limitation is that of all studios which aro primar- 
ily statistical-descriptive , and which lack either an experimental control of 
variables or an Intimate analytic record of the developmental process, 

2, THE SAMPLING 

The group utilized in this study has figured In a series of previous reports 
dealing with various aspects of development, (1), (2), (3). The purpose of tho 
main Investigation, ag well as the practical requirements of a study involving 
long -continued cooperation from parents, determined to som extent the naluro of 
the sample which was selected. Only hospital babies wore used, due to the fact 
that the program required information concerning the mother's pregnancy and con- 
finement, and also involved teste of the infanta during the neonatal period, The 
sources were two hospitals drawing their client ole from different Gocio-oconomlc 
levolB, One is a county hospital Including charity cases, while the other la a 
private hospital where cases from all incomo-levolo may be found. 

A pediatrician (Dr. L. V. Wolff) visited the hospitals and Interviewed the 
mothers of all how-born infants who were normal at birth and had liomul delivery. 
During the period between September 27, 1920 and May 15, 10150 noventy-flvo moth- 
ers were interviewed, In order to gain greater homogonoHy of campling and to 
simplify the task of securing Information from the puranta, canoa worn restrlctod 
to families in which both parents wore white and English speaking. They wore 
also restricted to those who had established more or less pornunont residence in 
Berkeley, and who could be expected to bo available for cumulative study ovor a 
period of years, of the 75 famine a Interviewed, 59 proved to bo cooperative and 
to meet the criteria for Inclusion, The 59 families included two nets of twins, 
making 61 children in all, 31 boys and 30 girls, Six of the children warn horn 
in the county hospital, 55 In the private hospital. 

1 Thfl wrltarp u*Lah tv uoltnowlodgo thulr Inlet* todno os eo thn J*,oqIh 1 UolAnoe do nrniroli 
Counoll Tor n grnn fc- ln-altl , and fr-om WVA I’rojooc No, 44. 1 B Tor clerical and b Id ti a tloal 
Dsnla tanae , 

2 Pram Ina fcl tutfl of Child Walfftra, Unlveroltj nf California. 
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Some of the socio-economic characteristics of the sample are shown In the fol- 
lowing tables, For purposes of comparison, the tables include distributions for 
a larger group of Berkeley families studied during the same period. The memhere 
of this larger sample are here designated Group A, and the members of the smaller 
sample, providing the principal data for the present report, constitute Group B m 
Group Aj known as the Berkaley Survey,' Is representative of all Berkeley families 
In which children were born during the 1928-29 period. 

table l 


Education of Paronts: Years of Schooling 



GROUP A 


CROUP B 



Yaara 

Uidparent* 

N % 

Fa the re 

N % 

Mo tha re 

N % 

Midparent* 
h % 


Total 

17-20 

13-16 

9-12 
s- a 

1- 4 

406 100.00 

66 16*30 

120 31.60 

162 40.00 

30 9 .30 

11 2.72 

59 100.00 

10 30,51 

18 30,51 

16 27,12 

6 IQ ,17 

1 1.69 

59 100.00 

B 13.56 

23 36.90 

22 37.29 

6 10.17 

0 0,00 

59 99.99 

4 6.70 

32 64 ,24 

21 35,59 

1 1.69 

1 1.69 


Keen 

11.3 

13.7 

12.9 

13.3 


Median 

11,3 

14.4 

13.3 

13.0 


3 tatidard 
Deviation 

3,7 

3.6 

3.1 

3,4 


*The average of 

years of schooling 

of the two parents 

• 




TABLE 2 


Oooupatlonftl Oluaaif ioatlon of Fathers (at birth of ohild) 


Deaoripbion 

GROUP A 

Berkeley Survey 

anoup b 

1 

No. of Cnees 

Paraont 

No. Of Gaga a 

Percent 

Total 

405 

100, 

59 

100. 

Professional and Exeoiitive 

91 

22.5 

18 

30.5 

ri White Collar' 1 

150 

37.0 

22 

37.3 

Students 

13 

3,2 

6 

10.2 

Skilled Labor 

03 

20.5 

7 

11.0 

Seal -skilled. Labor 

46 

11.4 

3 

5.1 

XJnaKllled Labor 

21 

5,2 

2 

3,4 

Re t Ire d 

1 

.2 

1 

1.7 


TABLE 3 

Annual Income of Growth Study Families Compared with Berkeley Survey 

QROUP A GROUP B 

Berkeley Survey 


Annual 

Inaoma 

No , of Cases 

Percent 

No. of Cases 

Percent* 

Total 

376* 

100. 

54* 

100. 

Above $6000 

6 

1.3 

1 

1.0 


7000-7999 

3 

.0 

3 

5.6 


6000-6999 

5 

1.6 

2 

3.7 


5000-5999 

16 

4.3 

2 

3.7 


4000-4999 

27 

7.3 

3 

$.6 


3000-3999 

59 

15.7 

15 

27.0 


2000-2999 

96 

25.5 

15 

27 .B 


HOOO-1999 

155 

41.2 

10 

10.5 

Below tlOOO 

9 

2.4 

3 

5 .6 

Mean 


$2,547. 63 


$2,e44.6l 

Median 


2 ,020 ,00 


2,650.00 

Standard Deviation 

1,072.00 


1,950.00 


*29 canoe In Group A arid 5 oaoes in Group D have been omitted ( dopondon to or 
lnoorapleta information) , The data nro for 1920-1929 (at birth of ohild) 
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TABLE 4 

Froquenoy Diafcrlbubioh of Stanford-Bino t IQh at 72 Monthe 


OROUP A OROUP B 


IQ 

to 

211 

% 

100.0 

to 

48 

* 

100.0 

170-179 

1 

.5 



160-169 

_ 




150-169 

1 

.5 

1 

2,1 

140-149 

7 

3,3 

5 

10.4 

130-139 

26 

12.3 

10 

20,0 

120-129 

64 

25.4 

la 

27.1 

110-119 

70 

33,2 

12 

2B.0 

100-109 

41 

19.4 

5 

10.4 

90- 99 

10 

4.7 

1 

2.1 

BO- B9 

1 

.5 

_ 


70- 79 

. 

_ 


„ 

60- 69 

- 

- 

1 

2.1 


Moan 110.6 123.3 

Martian 110.0 123,0 

a, D. 12,6 15.6 


Table 1 shows that Qroup B parents have approx Irately two years more school- 
ing than the average of Berkeley parents (who themaolvea constitute a somewhat 
selected group as compared with urban United States families. For a further de- 
scription of the Berkeley survey group, see Burks and Jones (4) and Welch (13),) 
Approximately one-half of the fathers and one -third of the mothers are col lego 
graduates. Approximately two-thirds of the fathers and three-quarters of the 
mothers are high school graduates. Table 2 shows that three-quarters of the 
fathers are classed in professional and "white collar" occupations j or as stu- 
dents. Table 3 shows that the median annual Income ot the group (In 1029) was 
$630 greater than in the more representative Group A of the Berkeley Survey. 

Since variability la an Important consideration In a correlational study, re- 
tention should be directed to the standard deviations of the sample . It might 
be expected that because of the criterion for selection. Group B, selected for 
intensive study during infancy, would prove to be a sample not only with a high 
central tendency but also with a restricted variability. In education of parontn, 
Table 1 shows a standard deviation tor the Group B only slightly smaller than 
that found for Group A. Table Z indicates for both samples a skewing in occupa- 
tional status, particularly marked in the case of aroup D and resulting in de- 
creased variability. This la not paralleled, however j by the data on Income 
(Table 3). 

Turning to measures ot the children, 511 of the children In Group A and all 
in Group B were given numerous mental toots during tho preschool period. At the 
ago of 6 years they received a Stanford-Blnet test. It is probable that famil- 
iarity with test procedures has had some effect In raising the obtained Iii's for 
both groups. It may be noted (Table 4) that Group B has a higher average IQ, but 
a degree of variability representative of wliat is coimonly found with imselcctcd 
samples . 


3. THE MENTAL AND MOTOR TEST DATA 


The program of mental tooting for Oroup A linn boon an follown: From Ulrtli 
through 15 months the children were Lasted at ono -month intervals with the Cull 
fornla First-Year Mental Scale (l). From lb through 60 months they wttrn tmilod 
(first at three — and later at six-month lnlervuls) on the Californio I'riMicImol 
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Scale X (0). At 66 months they wore given a vocabulary test from the Thorndike 
CAVD ahd a series of form boardB. At 72 montha they were given the Stanford- 
Binet. At all visits* from one through 73 months, they have been scored on a 
aeries of motor tests. The motor tests for the first three years have been 
standardized and published under the title of J 'The California Infant Scale of 
Motor Development" (University ol California Press, Berkeley, California); simi- 
lar teats p involving both gross physical abilities and- fine motor coordinations, 
have been adapted for use at later ages, 

TABLE 5 

Coefficients of Reliability of Mental and 
Motor TeotB for the First SI*. Venra 


(Split-half oorralatlons ^Ifch apsarmnn-Bro^ aurpaatlan) 


Ago In 

Montha 

Ho, of 
Oases 

p for Mental 
” Tost 

r_ f o r Mo to r 
"" Test 

1+2+3 

52 

,04 

.76 

4 + 5+6 

54 

•95 

.02 

7+0+9 

45 

,94 

,82 

10+11+12 

50 

.89 

.93 

13+14+15 

45 

.05 

.06 

IS 

51 

.93 

.83 

21 

55 

.93 

.76 

24 

40 

,90 

.74 

27 

51 

.BB 

.62 

30 

47 

.09 

.02 

33 

44 


.06 

36 

49 

.84 

,80 

42 

43 

.92 

.03 

4B 

45 

.94 

.71 

54 

44 

,96 

,06 

60 

47 

.95 

.94 

66 

46 

- a 

.91 

72 

46 

.01 

.60 


*flo ntentul teats ware given at 3? or 66 months. 


The reliabilities of the mental and motor testa are given in Table 5 for ages 
up to six yoare. (Group B) For the first 15 months the reliability of a single 
tost is un satisfactory; this difficulty has been overcome by combining the re- 
sults for three successive tests P 

4. THE ENVIRONMENTAL DATA 

The env ironmentai data utilized here were obtained by an experienced social 
investigator (Miss Frances Welch) who visited the homes and interviewed the 
parents (usually the mother) In the first month or two after tho child's birth. 

The information obtained includes the years of schooling of the mother and the 
father, the father’s occupation, his earnings* the total family income* and de- 
scriptions and ratings of the house exterior, living room, home furnishings and 
equipment, and the neighborhood. These ratings of home and neighborhood are 
based upon the Berkeley Social Rating Scale, i 

Table 5 presents Intercorrelations of the principal environmental measures; 
Group B and, for purposes of comparison* a random selection from Group A* are rep- 
resented. The two samples agree in ■ indicating a substantial degree of inter-re- 
lationship apiong the various factors considered. Husbands and wives are 

1 floli ability, validity, and lntoraorrelafclono of the alomontu In this scale aro pro- 
oonted olaowhere, (11), 
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TABLE 6 * 


In tar -Correlations Bo tween Vnrloua 
Soolo-Edonotnlo Mooeuree 


In gong 

Compoaito Soalal Rating ,79 
Family Inaotra 
Mother's Eduoation 
Father's Eduoafcloh 


IriQomfl 

Composite floaial Rating ,02 
Family inooim 
MothoWa Eduon felon 
F&thor'a Eduoation 


OROUP A 

(H p 145) 


Mother 1 a 

Father' a 


Eduo&tlon 

Ed.ua a tlon 

Oocupft tlon 

.56 

,56 

.62 

.50 

.54 

.68 


.75 

.61 



.71 

ORO!/J> fl 

(n b 52) 


Mo tbor'e 

Fa thor'a 


Eduoation 

EduQB tlon 

Oacujiation 

.37 

,57 

.69 

.24 

.59 

.70 


.56 

.57 



.BO 


*Th 0 composite aoolal rating la booed an a aura of five S^polnt 
ratings of house exterior; nelgliborhood, living rood family aocoi a- 
raodotiona and opeoial equipment. In order to obtain linear rngreo- 
slon llnoflj aorrelatlona for Income were baaed on auxiliary ftcore* 
in terms of the following Logurithmla eaale vnluoni 


Saele 

Annual 

. Inaama 

Scale 

Annual Ino on* 

1 

$ 792 

- t 917 

9 

$10 60 - 41619 

2 

917 

- 1109 

10 

1620 - 4109 

a 

1110 

- 1109 

11 

4190 - 5079 

4 

1110 

- 1559 

12 

SO BO - 6009 

6 

1560 

- iei9 

11 

6010 - 7129 

6 

1640 

- 2179 

14 

7170 - B4 39 

7 

21.00 

- 25Q9 

15 

0440 -10,000 
Over 10,000 


OooupftfcloJi wafl scored in toms of the T&ueslg rating of father's 
occupation . 


assortatlvely mated with regard to educational level; higher educational levol 
Is aBBOdated with higher occupational status j higher Income, and higher noclo- 
economlc rating as to home and neighborhood. The hlghent correlations arc be- 
tween Income and social rating, income and occupation, and fathor'a education 
and occupation. From these coefficients,, of course no Inference n con be drawn aa 
to direction of causation. In general, the two sampler show similar vulunn an to 
lntercorr elation, with the exception that in Group B, rankhnr'tt education tends to 
tie somewhat lees closely associated with the otlior variables than is the envo in 
Oroup A, 

An additional factor to be considered In Interpreting the lnter-rolutlonnhlp 
of socio-economic measures, as well as their relation to other variable:!, In the 
factor of chronological age, in Oroup D, the ago of the father is correlated 
with the composite social rating, and ,37 with family income. Ago of mothor in 
correlated ,39 and % 30, respectively, with those variables, cuul .79 with ago of 
father, The mean age of father (at the birth of the child) wan 31.6 yours, with 
an 3.D. of 6.5. The moan ago of mother wan 20,4, with sin f3,D, of 6,2. 

The factors listed In Table 6 have been combined into a total {socio-economic 
□core. The weightings of the factors aro, approxlmatoLy: Cinninnltu nodal rul- 
ing, 1/3; family Income, 1/4; occupation of futiinr, 1/5: mldpmuiC ►ufueatlori, 

1/6.1 

lThaee weightingo wore obtained by la) fl non Lug Iho anoint rutlngB, with weighting of 1 
(b) oomputlng logarltlunlo ooftln uoot-aa for Jnaomo, with wnlgiitlng >f 1 lo) rsilt L^ly Ing 
TauBolg rating of father 1 a Income by 2 (d) auumlng y««ra of aohoulln?, of fa IUP and i*ulvtr, 
•and dividing by 4 . 
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5 4 THE RELATIONSHIPS OF SOCIO-ECONOMIC VARIABLES TO 
MENTAL AND MOTOR STATUS AT SUCCESSIVE AGES 

Th© different measures of socio-economic statue — parent's education, occupa- 
tion, Income, composite aoclal rating, and the total eocio -economic score — have 
been correlated with the developmental scores of the children In Group B for all 
ages tested. The correlations with mental development are given In Table 7, a 
study of thia table shown that for the first 18 months allr/e are either close 
to zero or tend to be negative. After this age some of the environmental factors 
develop a positive relation to mental scores while others remain only slightly 
related. Although the differences between single x' e are often not significant, 
the consistency of the trends for successive ages Indicates that, for this par- 
ticular sample, certain differences do hold. After the relationships become 
positive the highest _r' a are with the mother's education (See Figure l), reach- 
ing ,5 at two years. Similar correlations with father's education are not found 

table 7 


Relation of Chili’ a Henti&l Score to Difrerent Soolo-Eoonoitdo JUaB-aree 


J\g« in 
months 

N 

Number of 
Yoare 
Mothers 1 
Eduaafclon 

Uumbar of 
Yea-re 
Fathers T 
Education 

iUd- 
Parent 
Eduo , 

Fa. there' 
Occupa- 
tion 

Family 

Inooma 

Social 

Rating 

Total 

3.B. 

Scale 

1+2+3 

50 

-.15 

-.07 

-.14 

-.12 

.12 

.24 

.12 

4+5+6 

50 

-.23 

-.26 

-.29 

-.26 

-.02 

.03 

-.10 

7+0+9 

49 

-.01 

-.09 

-,oa 

-.05 

- *09 

.06 

-.04 

1Q+11H2 

47 

.06 

-.06 

.02 

.01 

-.05 

,07 

.05 

15+141-15 

45 

.03 

-.11 

-.01 

-.09 

-.03 

.04 

-.10 

ia 

44 

.12 

-.10 

.16 

- ,06 

-.07 

-,05 

-.10 

21 

46 

.97 

.19 

.29 

.16 

.04 

.10 

.15 

24 

41 

.52 


.50 

.35 

.20 

.29 

.34 

27 

44 

.47 

.21 

*41 

.27 

.10 

.20 

,25 

30 

41 

.40 

.33 

*44 

.25 

.00 

.19 

.20 

36 

43 

.4 6 


,47 

.23 

,00 

,16 

.04 

42 

37 

.46 

.26 

.30 

.30 

.07 

.15 

,10 

40 

39 

.50 

.37 

.50 

.31 

.11 

.13 

,22 

54 

30 

.40 

.39 

.50 

.43 

.19 

.12 

.26 

60 

40 

.40 

.53 

.50 

.43 

.27 

.26 

.16 

12 

42 

.50 

.50 

,59 

.30 

,32 

.29 

.41 

until the 

age 

of 5 years. 

_ Figure 2 

gives the 

We at 

successive ages 

for the 


ferent Items used In the total socio-economic scale, Mid-parent education is 


seen to be most highly related to mental scores, and family income least, with 
the total socio-economic score falling somewhere between In ita relationship. 
There Is, In this group, a trend toward Increasing correlation between mental 
performance and the various socio-economic factors Ydiich have been compared; cor- 
relations with income and social rating roach a peak at about .3, and with occu- 
pation and with the total socio-economic score at about .4. It may be noted that 
the Stanford-Blnet (at 9 years) shows on the average about the same degree of re- 
lationship to socio-economic variables as the California Preschool Mental Scale 
at 5 years. 

Turning to the data for motor abilities, Table B indicates a much lower degree 
of relationship between socio-economic variables and this phase of development, 
than wae found In the case of mental scores .1 Correlations with mother's educa- 
tion 9 although low, are fairly consistently positive. Correlations with father's 

^ tlonn after 54 months hnv© not boon computed with tho moto^ uoorefl aa Ihors 

was ro QVWenoo of dire o tionnl trondo ir role tianohips . 
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RGU£ i 

CORRELATIONS WITH MENTAL SCORES 




eduoatlon, and with tho family income are clooo to zero throughout. WLth ttu 
composite Boclal rating and with the total Boclo-oconomlc scale there la aoroo 
suggestion of an increasing trend betwoon 15 and 30 months , but nono of the coef- 
ficients are significantly different from zero. Tho ago of firat walking and of 
first talking also fall to Bhow any relation to the a oclo -economic variables con- 
sidered here (Table 9), 

Ab In the case of the nental scores, It is Interesting to note tho high inci- 
dence of alightly negative correlations with motor scores during the flrnt year 
of life, suggesting the possibility of more rapid early mental and motor develop- 
ment among children from inferior soci o -o con rani c groups, If subsequent stud lea 
show that significance should be attached to these negative relationships, it would 
be interesting to explore two possible linoa of explanation, (l) In ton&3 of u 
biological hypothesis that within tho human spoclea an won an whon human and 
infra-human species are compared, precocity In infant development in annoclated 
with a lower limit of development, (2) in torras of an environmental hypothesis 
that children from economically inferior homos tend to ojcporlonco n nigimn mora 
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TABLE 8 

Relation of QhLld r a Motor floors to Different Soolo-Eaonomlo Meat^raa 


Age in 
Months 

W 

Humber of 
Years 

Mo there 1 
Education. 

Humber of 
Years 
Fathers* 
Education 

Mid- 
Parent 
Eduo . 

Family 

Inoorae 

Sooial 

Hating 

Total 

S.E. 

Soule 

1*2*3 

so 

.09 

.21 

,16 

.26 

•32 

♦21 

4+5*6 

50 

-.16 

-.34 

- . 14 

.02 

-.01 

-.10 

7+0+9 

49 

.-OQ 

- .19 

-.01 

-.12 

-.02 

-.12 

1Q+11+12 

47 

.20 

-.15 

-.04 

-.25 

-.06 

-.12 

lflf 14+15 

46 

.29 

-.03 

.00 

-.10 

-.10 

- ,12 

16 

44 

-.04 

.01 

.10 

.09 

.10 

.12 

21 

46 

.10 

.00 

.29 

.09 

.11 

.07 

24 

41 

,26 

- .03 

.11 

,03 

.23 

.13 

27 

44 

.14 

-.13 

-.02 

,10 

,20 

.14 

no 

41 

.17 

.03 

.00 

.09 

.25 

.19 

33 

39 

.35 

.00 

.21 

,01 

.20 

.20 

36 

43 

.22 

-.01 

.14 

-.17 

.00 

,01 

42 

36 

.12 

-.14 

-.03 

.07 

.17 

.05 

40 

39 

.15 

-.09 

-.04 

-.11 

.13 

.00 

54 

39 

.20 

-.03 

,12 

-.14 

.06 

,01 


TABLE 9 


Correlations or Age at Firefc Talking and 
Walking with floolo -Eoonorilo Variable a 



Ago of Firafc 
Walking Alone 

Aga of First Saying 
Two Words 

Ho . of 
Casoa 

r 

Ha . af 
Casoe 

r 

Mother's Education 

55 

-.09 

53 

-.22 

Father's Education 

55 

t .03 

53 

-.19 

Mld-riarant Edjj.aatlcui 

55 

-.04 

53 

-.24 

Family inooma 

40 

+ .15 

46 

+ .01 

Sooial Rating 

55 

-.03 

53 

-.05 

Total S-E Sonia 

53 

* .OB 

51 

-.13 


stimulating to motor-adaptive behavior, while children from superior homes are 
In Infancy more sheltered and cared-for and have less Incentive for Independent 
action. 


Of the correlations presented In Tables 7, 0, and 9, the hi&heat are those 
between parent's education and the children's mental performance. In account- 
ing for this relationship, consideration muat of course be given to both ed- 
ucational and genetic factors. Similarly, the Increase in correlations, from 
>ne to three years, may be due to the cumulative influence of educational factors, 
or to the delayed maturation of 1 b r editary characteristics or to varying contri- 
butions of each. Our data cannot at present be utilized to distinguish between 
those nature -nurture variables, or to define their relative importance at succes- 
sive ages. A possible clue to be followed m subsequent investigation may be 
found in the tendency lor the child's mental scores to correlate higher with 
mother' 3 education than with father's education. This cannot readily be explained 
on a genetic basis, but (in view of the greater association of the mother with 
the child) would ba expected if the resemblance between parent and child is pri- 
marily aurtural. It is possible, of course, that the difference In correlation 
le a chance character la tic of this small sample. Similar results, however, have 
been shown, else where, 1 


lln an earlier study of the relationship of the montal boat boots a of parents and ohll- 
aren, among ohlldran principally of school nga, Jons a (9) found slightly hlghor mother-child 
tnan rnther-ohlld oorrolatlono . Both Ooodenough 1 7) and Van Alotyno (12) report r’s for 
eot saores of praaohool children whloh are slightly higher ’With the krtibhnr'a eduo’atloni 
though in flonjfl ins tnnoe-s the differences aro very a mall. 
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Another line of approach la through tho comparison or parent -child correla- 
tions In the case of different types of mental perforraanco; the problem here i 8 
to discover whether higher coefficients of resemblance are found In the cane of 
abilities which are more likely to be influenced by training, One such compari- 
son has been made on this group for tests given at five and a half and six and a 
half years. Three form boards (tho Four-figure, Two-figure, and the Casuist) 
were given at these ages, and scored according to Arthur's standardization, Tho 
three scores wore then a termed to make a single form-board score. At five and a 
half years, levels A, B, c, D J E f F, and 0 of the Thorndike CAVD wero given. At 
six and a half years a shortened aeries of the CAVD vocabulary was used — level 
D, and five items from each of levels E f F, and O, 1 

The form-board Bcores correlated .45 and .33 with mid-parent education at GC 
and 7B months, respectively; while the corresponding correlations for vocabulary 
are .33 and ,39. A correlation coefficient (.41) has also boon computed at fl 
years between Stanford-Blnet Vocabulary and mid-parent education. From those cor- 
relations, no case can bo made out for a greater environmental Influence on a 
verbal teat than on a non-verbal teat, although the latter would bo oxpoctod to 
bo Iosb affected by social-cultural factors In the homo, 

8. ANALYSIS OF GROWTH CURVE DATA 

A selection was made of two groups of children whoso parents have the highest 
and the lowest education scores in sample D , Nine children are included from 
the high education category, and 8 from tho low education group. Figures 3 , 4 , 
and 5 present a comparison Qf mental growth curves for cYUldrcn whose parent® 
differ most in education. Each curve represents a child J a scores, obtained by 
the Thurstons method of absolute scaling, for each age he was tented, froza month 
one through month sixty. In these flguree the compared curves are intersecting 
or close together during the first 13 or 10 months, after which the child from 
the superior group forges ahead, By way of contrast, Figure 8 presents the ejearj 


fiook a 

INDIVIDUAL OINES 
high ano low eougation 



1 Ao tha Qlilldran y/o ro unntalo to mart. It wi\n nnnomary ti> muliry tUfl ifucodiirfl th 
Lavola E , P, and 0, and admlnloter thnno taste orellj. 
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curves of five pairs of siblings who have been studied, and Figure 7 presents 
the means of 13 pairs of unrelated children who haye boon notched for mid-parent 
education. In those cases, the two sets of curves are practically aupor imposed, 
The graphic data confirm tha results of correlational analysis, In showing, after 
about 16 months of age, an Increasing correapon deuce between a child's mental 
scores and the aocial-cultural-eoonomlc position of hie home. It le obvious, 
however, that neither the correlations nor the growth ourveg can do more than 
present a preliminary descriptive account of relationships* We must turn to 
other methods If an explanation of these relational pa la required, and If we are 
to gain a more precise prediction and control over the phenomena Involved. 

From previous work, the hypothesis has emerged that test performance during 
the first eighteen months is not diagnostic of intellectual ability. This is 
based partly on the greater community of function found between motor and mental 
scores In infancy (correlations are of the order of .6 during the flret fifteen 
months, after which age the relationship drops markedly (3)). More directly 
pertinent is the fact that early mental test performance la uncorralatod with 
mental scores made after two years, even when a selection of tho moat "intellect- 
ual" items Is used for comparison (2). This emphasizes the fact that the increas- 
ing correspondence between mental score and environmental variables 1 b not neces- 
sarily attributable to the influence of the environment; it may equally wen be 
a phenomenon of Infant development, that inherited parent-child resemblances be- 
come evident only after a certain stage in the process of maturation hag been 
reached. Evidence can be adduced irt favor of each of these interpretation; the 
probability Is that each has eom© validity, and that the growth of children in- 
volves both an increasing assimilation of environmental pressures and an increas- 
ing manifestation of complex hereditary potentialities, The extent to which 
these factors interpenetrate, and their relative Importance, cannot be stated in 
general terms, since the answer must vary according to tho function Involved, the 
age level, and the central tendency and variability of each set of impinging 
factors. 


SUMMARY 

1. In a group or 59 families In which children wore born in 1925-29, a nodal 
Investigator collected data on parents J education, family income, father's occu- 
pation, and Bocial-cultural-aconomlc factors represented in the Berkeley Social 
Rating Scale, 

2. During Infancy tho children of thin group wore given the California First 
Year Mental Scale monthly to fifteen months; the California Preschool Scale I 

was administered twelv© times from eighteen to slxty-alx months, and the Stanford- 
Blnet at six years. Reliability coefficients are presented for each ago level, 

3. In the test group, and In a larger mors raprosejitativo Berkeley simple, 
the various socio-economic factors showed inter-correlatlona ranging for the most 
part between ,S and ,0. 

4. All the motors considered show zoro or slightly negative correlations with 
mental test scores to 10 months of age. Coefficients increase thereafter . 

6. The a ingle ractor showing tho highest correlation with wont a 1 towtfj ecoroi? 
Is mother's education, reaching a peak of .5 at Lwo years or ago. FnUior'n. edu- 
cation reaches a correlation of .5 at flvo years of ago. 

6, Among the socio-economic factorn correlations of mental ncunm with 
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father's occupation Increase to almost .4 at four and a half years \ with lncofca 
and with the composite social rating, correlations Increase to about ,3 at 6 
years . 

7 . With a total socio-economic scale, mental scores show a correlation in- 
creasing from -,10 at eighteen months to .41 at six years. 

0. A battery of motor tests was given at monthly, 3-month, and 6-month inter- 
vale from one month of age to six years, Correlations with environmental factors 
are lower than In the case of mental scores. 

9. Motor scores tend to correlate positively with mother's education, ap- 
proaching a peak of about .3 between fifteen and thirty-three months. 

10. Father's education and family income show no relation to motor scores. 

The composite social rating shows a slight relation to motor scores, increasing 
from —.10 at fifteen months to .26 at thirty -three months and declining tte re- 
altor. Although probable errors are high in this material, attention la called 
to age trends in the correlations. 

11. Age of first walking alone, and age of first saying two words, show no 
relation to environmental factors, 

12. A comparison vms made of otvvlr omental correlates for different types of 
mental performance. Both vocabulary scores, and form-board scores were shown to 
correlate about .4 with mid-parent education. 

13. The correlational analysis for mental test scores Is supported by Indi- 
vidual growth data (mental growth curves in absolute units) for children from 
homes of contrasting educational status. Theoretical Implications are discussed, 
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BEX DIFFERENCES IN BEHAVIOR OF NURSERY SCHOOL CHILDREN 


UBERTA A. HATTWICK 1 

The old age problem ■Which comes first, the chicken or the flgg7' f appears tc 
be no more interceding nor baffling than the question of eex differences* "Are 
there observable and significant differences m the behavior of boys and girls? 

If so, can these differences be attributed to variations m social training and 
attitudes or do they represent fundamental, innate differences in function or 
structure? These are questions which are almost as puzzling today aa they were 
thirty years ago when research Investigations on sex differences wara In their 
beginnings, 

On the latter of these two questions information is especially vague. No ver- 
ifiable data on Innate differences in behavior exist, We have only the belief 
that such differences are possible. To quote Murphy and Murphy, "Even on the 
endocrine evidence alone some qualitative sex differences seem beyond all doubt," 
(20, p, 122) 

On the first of the two quest lone we do have a emttering of knowledge, aseam- 
bled from countless studies, The majority of these studies have, in themselves, 
yielded negative or negligible results. It is largely because so many studies 
have shown the seme consistent tendencies that we aro Justified in thinking Chat 
some eex differences In behavior do exist, 

Moat of the Information which la available on sex differences is based upon 
studies of school age children or adults, upon whom social forces may have 
exerted a strong lnfluenoe, The available data on preschool children — in whom 
social factors have had considerable, but obviously leas opportunity to operate 
— Is limited to studies which In themselves have dealt priroarly with vary re- 
stricted or Isolated aspoots of behavior. 

The present investigate on Is based upon ratings for a wide variety of behavior 
tendencies in children of preschool age. A description of the data la given in 
the following section. The analysis of the data Involved not only generalized 
comparison of the behavior of boys and girls, but also an anolysio In terms or 
age level. The latter comparisons were made in the hopes that age differences 
In sex comparisons might throw some light on the problem of innate versus socially 
conditioned factors, 

flounce of Data 

The subject of the Investigation wore 203 boys and 290 girls enrolled in the 
Wlnnetka Public School Nursery and in the W,P.A. Nursery Schools of Chicago, op- 
erating under the Chicago hoard of Education. A previous investigation (ic) 
gives a partial picture of the home backgrounds of these children. The agu dis- 
tribution follows^ 

Fra quo no? 


flax Agft Qroup in b 8 To tala 



2 

2i 

3 

3* 

4 



Bojp 

10 

34 

14 

90 

52 

15 

203 

airlff 

13 

40 

09 

93 

52 

5 

296 

ToUla 

23 

74 

163 

191 

104 

24 

579 


1 From WlntiotKfl. Publlg 3ohool HurBerji 
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The children were rated on a specially devised form containing 60 behavior 
items indicative of routine habits and personality adjustments. The Items were 
classed under the following headings: (1) eating habits, (2) sleeping habits, 

(3) enuresis, (4) nervous habits, (6) speech difficulties, (6) fears, (7) reao- 
fclon to adults, (0) reaction to children, (9) other reactions. Each child was 
rated in terms of the frequency with which a particular type of behavior had oc- 
curred in the past month: (1) 'never", (2) 'less than once a week', (3) "once a 
week', (4) 'several times a week', (5) 'dally or more". A particular child's 
score on a given type of behavior was the average of three Independent Judgments 
made by teachers In dally contact with the child. 

Reliability of Data 

A previous report (10) contains an account of the reliability and validity of 
the first 335 records obtained. The median reliability or these ratings (deter- 
mined by comparing Judgments by the same teacher on the same child one week 
apart) was found to be 05 per cent and the median agreement on the validity meas- 
ure (determined by comparing a given teacher's Judgment on a child with the aver- 
age Judgment of the three raters) was found to be 09 per cent. 

The data were collected In two different years, the first set of records con- 
taining data on 335 boys and girla, the second set of records containing data on 
244 boys and girls. The rank correlation found on the 60 behavior Items for 
boys, when the first set of records were compared with the remaining set was 
.93 + .01. The rank correlation for girls on this same comparison was .92 + 13. 
These findings meet the usual requirements expected of reliability measures. 

Analysis of Data 

The data were analysed separately for afi£ occurrence ol the behavior end Idt 
habitual occurrence (the latter term being used to designate behavior occurring 
"several times a week", 'dally or more"). Critical ratios were determined only 
for the former analysis (any occurrence) since this contained the greater number 
of cubbs . 


THE FINDINGS 

Behavior Characteristic of NursBry School Boys 

Table 1 contains all the behavior vihich waa found more frequently In boys than 
in girls. As an aid to the reader in making Interpretations, the findings have 
been arbitrarily grouped under the headings Reaction to children, Reaction to 
adults, Speech habits, Work habits and Other overt behavior patterns. In the 
discussion a still more generalized classification has been used. 

Aggro as ive Extroverted Behavior 

The most outstanding characteristic of the table is the prevalence of aggres- 
sive, extroverted types of behavior. Such behavior takes several forms. It is 
reflected, for Instance, in (1) aggressive approaches to other children, (2) neg- 
ativism toward adults, (3) marked physical activity and (4) non^soclal behavior 
problems of an overt type. 

In their approaches to other children boys showed more grabbing of toys and 
more attacking then did ths girls. The differences are so close to significance 
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TiiULE 1 

Behavior Toiido/ioisfl Hoot Frequent in Ik>y4 of Pmjoahgal Age 


hohav lor 

% Hnvkftd 
Oocurronaa 
Boys Oirle 

OpcurranoB 

Poro outage 
Boys Oirla 

trc Any Degree 

Critical ) 

Pa llo 

Chances 
in 10Q 

Reaction to Children 
•HOrata toya 

.20 

.12 

.61 

.51 

•2.60 

99 

vAttftoka others 

.15 

.05 

,60 

.44 

- 2 .76 

100 

flofusoa to share 

.16 

.11 

• 67 

+ 60 

1+17 

92 

Tnkoa property 

.01 

.01 

.12 

.26 

0 .04 

bo 

Ro nation to Adults 

Re fuse a to Comply 

• 21 

.15 

.70 

.64 

1.25 


signoras HoquoBts 

■12 

.19 

.19 

.72 

1.70 

06 

HHInrd to ran son 

.18 

• 11 

.511 

.Si 

0.91 

02 

Roolota nt root 

•25 

.in 

.61 

.60 

0,58 

1?. 

Work llal) l to 

Asks unJioooa ;jxiry help 

.22 

.16 

,19 

.65 

*2.04 

mo 

*Wontea tlrao 


,26 

.in 

, T6 

1.71 

96 

i>LonVoo uork inocraplota 

.20 

.21 

,01 

.01 

0 . r >7 

72 

Spcooh 

S tut tors 

,06 

.04 

tr, 

, *T •) 

•11 

1.50 

«n 

Llapo, lulls 

.16 

.16 

.19 

• 17 

0.1<) 

62 

Slurs, apeaka lndls fclna tly 

,21 

-21 

,'j? 

.4 0 

0.67 

74 

Other Overt Bohn v lo r 

Wrlg^loa when Bitting 

>26 

.22 

.72 

.65 

1.46 

in 

■u-Lnugha, oquonlH, Jump a 

around oxogaolvaly 

.21 

.10 

,6U 

.51 

- 1 .21 

ino 

‘HTonno at rant 

.15 

.10 

.60 

.40 

2.01 

08 

Stays awake during imp 

• 19 

.12 

.51 

.41 

2.00 

90 

*13roska toys 

.01 

.01 

.14 

.20 

2.04 

90 

Temper outbursts 

.06 

.01 

.11 

.20 

0.41 

6S 

tfRuahcs Into dan gar 

.no 

.04 

.40 

.21 

* 1,21 

ion 

^Handloa acx urgmiff 

♦06 

.02 

.->4 

.21 

1 ,90 

97 

TOTAL CASES 

?D1 

296 

?ni 

296 




I Rnaod on standard errors from noTOftrapha In Dunlap find Kurts,, World Book C>., 
Vm, Pp. 161 (p. 11, 25] 


"ft Those fcralfco aleo showed ft aonslatont tonrtonay t<> oo Mr nure frequently in 
boys when analyzed nt half your lntarvnlfl, 


(99 and 100 chances in 100 respectively) that they would In nil prol-nMllty bo 
round again In a similar sampling. In ro fusing to aliaro bey a also oxc<?odccl the 
glrlo (92 chances In 100) . In fact, In only one anient of behavior, tnanlnp; o f 
others, (Tabic 2) aid girls show tbo more aggrosslvo tendency. Tho different 
hero la slight, there being only 02 chance a in 100 that it would ho found ng/iln. 
It la interest ing to note that booalng lnvoivon moro verbal ihrui rliynlcnl direct- 
ing, and honco the girls * superiority In spooch m contrnot to boyn # superiority 
in physical activity might explain tho tendency found. 

In. their reactions to adults, boys wore predominately nognti visile, Thlw Is 
reflected in such behavior as refueing to comply, Ignoring requests t boing hard 
to reason with, resisting at rest. The differences are not so marked us those 
noted In reactions to other children. (The chances of significance are til, Pd, 
02, and 72 In 100 respectively). It seems Important to note, however, that the 
differences point to greater negativism in the boys in the cano ol all but one 
of tho negntlvlatlc measures used, The exception, refusal of foods, which wan 
greater In girls (9G chances In 100), In a doubtful Item to Include In thin enro- 
gory fllnco It han soomod, from our own oxperlonco, to ho an often prompted by a 
doolre for attention or hy gonuine food Idioiiyncrunicu an by u truly nugutlvint lc 
attitude , 

The two measures of go no ml activity used on tho lire sent scale wore "wriggle a 
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a great deal when sitting” and "laughs, squeals and Jumps around excessively/ 

.In both of these boys exceeded the girls. The more frequent tenseness at rest 
and staying awaRe at naps Which was found ior hoys may also reflect this general 
tendency toward active types of behavior. 

Other non-soclal tehavior problems displayed with greater frequency by the 
boys include "breaks toys", "takes property of others", "rushes into danger" and 
has "temper outbursts” , It la practically certain (90 and 100 chances in loo 
respectively) that boys would Bhow more breaking of toys and more rushing Into 
danger In another sampling of cases. The differences between boys and girls on 
the other two types of behavior are slight. 

At this point it seems valuable to compare the present findings with earlier 
Investigations on sex, regardless of age levelB Involved. It was virtually im- 
possible to make such a comparison for the separate Items listed above, end a 
rather generalized comparison has therefore been attempted. On this basis, agree- 
ment le marked. Marat on (22) Guilford (11) and Hendrickson and Huskey (17) defi- 
nitely report more extroverted tendencies In boys than in girls. Wlckman (42), 
Olson (30), Haggerty (12), Cornell (B), Phillips (31), Blanchard and Paynter (3), 
Anderson (2), Hlatz and Bott (4), Mathews (24), Martens and Russ (23), Mendenhall 
(26), Levy (21), and doubtless many others have found more boys than girls re- 
ferred for help with behavior difficulties and tend to Indicate that boys are 
probably referred to a greater degree because their problems are of an aggressive, 
overt type and are hence more apparent and annoying to adults than the problems 
presented by girls. Snyder (37), in a study of Institutionalized cases, found 
considerably more Instances of offense against property In boys than in glrlB. 
Nelson (27) as well as many of the other authors referred to above, has found 
that boyB display more overt activity than do girls. 

Only on the question of negativism does disagreement seem to exist. The 
studies by Levy and Tulchln (19, 20), which are accepted and quoted most often 
by authorities, revealed more "resistance ” in girls than boys. Reynolds (32) 
did not attempt sex comparisons In the study of negativism. Rust (34) found an 
Ins ignlfi cant tendancy toward greater negativism in girls during mental teBts. 
Qoodenough (10) and Nelson (27), also in mental test situations, found a tendency 
for greater negativism In boys. 

It may be that much of this apparent disagreement would disappear if we would 
analyze more carefully the concepts of resistant and of negativlBtlc behavior. 

It seems to the writer that there is a common tendency when we think of these re- 
actions, to picture a child wno is aggressively maintaining his own - and yet 
when we read such a study as that of Levy and Tulchln'e we find that much of the 
resistance (in fact the greater part of the resistance of girls) was in the form 
of crying and withdrawing. If we would define our terms more carefully, and in- 
clude In the concept of negativism only the aggressive, defiant type of behavior 
then the bulk of past studies as well as the present one would seem to indicate 
greater negativism in boys. 

Work Habits 

Undesirable work habits such as "asks unnecessary help", "wastes time at rou- 
tines" and "leaves tasks Incomplete" were found to be more common in boys than 
girls. The chances are practi colly certain (100 and 96 in 100 respectively) that 
the first two tendencies would hold in another sampling. 

These findings have some verification In previous reports. Qoodenough (10) 
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for instance , found boys no re distract lble than girls (thla might account for 
both wasting tim and leaving tasks Incomplete) In mental teat situations . Hart- 
Bhorno and May (14) found glrle more persistent than boys. Nelson (27) also 
found an Insignificant tendency ror girls to be more persistent while Chapman (7) 
found no aex difference In persistence In eighth grade pupils, In other types 
of behavior which reflect on habits of work and responsibility, such as self- 
control, responsibility for others, and memory ability girls have also been found 
auperior . 

The inferiority of boys to girls on work habits may be another aspect of the 
aex differences in Introversion and extroversion noted in this report, Qirla, 
for Instance, with their more subjective attitudes (soa following section) are 
mors likely to be influenced by the opinions of others and might bo more consci- 
entious In their work for this reason. 

For a real understanding of tha above characteristics a more detailed study is 
obviously necessary, "Wasting time" for instance may occur bocauee the child en- 
joys hie daydreaming or It may occur because the child la actively distracted by 
things about him, if the distinct Iona Indicated by this study hold, wo would ex- 
pect the first type of behavior to occur most frequently in glrle and tha second 
type In boys. The generalized concept of wasting time used in the present report 
conceals these finer distinctions, 

Speech Habits 

Boys showed slight tendencies to display more stuttering, lisping or lalllng, 
and slurring or speaking Indistinctly (the only three types of speech habits 
rated) than did girls. This is in full accord with findings of prevlouo investi- 
gators, To quote from the summary of the literature by Wellman ’'In the early 
years girls are clearly ahead of beys In all aspects of language and speech de- 
velopment* In the investigations covered there was no instance where boys were 
superior, although a few reported no differences, These aspects Include the age 
of beginning to talk, size of vocabulary, length of response, comprehenaibleneea 
of response, use of parte of speech, sentence atructuro, function of language, 
speech sounds and stuttering," (41, o. 631) Such general agreement aeoum to 
point rather definitely to a real box difference in this group of traits at the 
preschool level. Whether these dllforenceo fade out as boys and girls reach a 
similar stags of maturity remains something of a question, though certain stud lee 
reviewed by Wellman (41) suggest that they persist, 

Special Tendencies 

Thirty-four percent of boys ao compared with twenty-one percent or girls 
showed tendencies to masturbate, There are 97 chances in 100 that the difference 
le significant. The same tendency has aleo been noted by Olson (20) and Koch 
(IB), It la rather generally recognized that the signs of masturbation In boys 
are more conspicuous than in girls hence that the above finding may be influenced 
by selective observation. On the other hand, physical structure might account 
for tills dlfferoncs Just as it aeoms to account for the greater linir manipulation 
In girls, (Table 2). 

BEHAVIOR CHARACTERISTIC OF NURflEBY SC \ML QlllW 


Table 2 contains tho behavior tendoncien which wero mont frequent la girls. 
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TABLE 2 

Behavior Tondenaiea moat Frequent in Girls of Praaohool Ago 


$ Harked Qgourrenga to any Degree 



Ooourrenoo 
Olrla Boys 

Percentage 
Girls Boys 

Critlaal i 
Rfltlo 

Ghanaes 
Ih 100 

Reaction to Children 
•Avoids play 

.12 

.10 

.52 

.40 

1.97 

98 

Gives In too naslly 

*09 

.08 

.62 

.55 

1.30 

90 

* Jealous 

,03 

.03 

.40 

.27 

1.00 

97 

Reaotlon to Adults 
•Shrinks fiora notice 

.10 

.04 

•30 

.34 

0.66 

74 

•Soaks prniao 


.14 

*71 

• 66 

1.04 

04 

•Stays near adult 

*15 

.06 

.67 

.41 

4.50 

100 

•Criticizes others 

,16 

.09 

.71 

.66 

1.04 

04 

Other Withdrawing 

Introverted Tondonaleo 

Davfdloo at meals 

.41 

,36 

.70 

.68 

2.04 

90 

•SuokS thumb, day 

.11 

.07 

.43 

.31 

1.69 

95 

•Pears otranga people, plaooa 

.05 

.04 

.40 

.33 

1.04 

84 

•Peers high plaaaa 

.12 

.06 

.53 

.42 

1.05 

97 

•Cries easily 

.16 

.15 

.67 

.59 

1.54 

93 

•Avoids rlak 

.23 

.10 

.66 

.57 

1.73 

96 

•Telia fanaiful stories 

,05 

.06 

.40 

.34 

0.00 

01 

•HiaropraaButa faots 

.04 

.00 

.26 

•20 

0,16 

17 

Sulks 

.15 

.09 

.56 . 

,54 

0.36 

64 

Other Qanoro.1 Tendanolco 
•Refuse a food 

,19 

.13 

.66 

.56 

1.79 

96 

•Tv/lata hair 

.11 

.04 

.57 

.37 

3-20 

100 

•Dooaoa others 

.17 

.13 

.60 

.55 

0.91 

B2 

TOTAL CASES 

296 

283 

296 

283 




1 Bnaod on standard errors from nomographo In Dunlap and Kurtz. 

* These traits also showed a consistent fcondenay to oaaur acre frequently in girls 
than boys v/han analyzed Qt hair year Intervals. 


It will "be seen that the general picture hero ia quite the opposite from that 
presented by Table 1. 

Withdrawing, introverted Tendencies 

The behavior listed in Table 2 la predominately of a withdrawing, introverted 
type, Whether It be In contacts with other children, in relationship to adults, 
or In general non-social behavior patterns this tendency Is apparent. 

Olrls, more than boys, tend to "avoid play with other children 11 and to "give 
In too easily' 1 . There are 98 and 90 chances In 100 respectively that these dif- 
ferences would be found again. 

In relation to adults, girls, more than boys, tend to “shrink from notice", 
"seek praise", “stay near adults", and "go to adults with criticism of others" . 

The difference is significant for "stays near adults", but only slight for the 
other types of behavior, 

No less Interesting than the above findings is the fact tint all but three of 
the remaining types of behavior which are predominant in girls are examples of 
withdrawing or introverted tendencies, This behavior includes dawdling, thumb- 
sucking, fears, Jealousy, crying easily, avoidance of risk, telling of fanciful 
stories and misrepresenting facts. Although the differences are extremely slight, 
daydreaming and sulking have also been added to the table since they do reflect 
the tendencies Just described, 

Isolated findings from other studies support the tendencies listed above, Al- 
though most of the studies on Jealousy — sea boater (9), Sewall (35), Smalley 
(3G), Rosb (33), — revealed statistically insignificant sex differences the trond 
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was for greater jealousy in girls. Levy and Tulchln (SO), Tenaan (3a) and others 
have reported girls or women more shy and withdrawing, reman (30) and Snyder (37) 
have found that girls show more tendencies toward fears, Snyder (37) reports mors 
dream life in girls. Hickman (43) tfareton (32) Guilford (ll) and others report 
more withdrawing, Introverted tendencies in general In girls than In boys. 

Special Tendencies 

Twisting of hair 1 b one of the few trait a which la significantly more frequent 
in girls than in boya. This tendency haa been noted by both Olson (ga) and Koch 
(IB) , It, like handling of sex organs, Is undoubtedly conditioned In part by 
physical structure — l.o, girl J a hair 1 b longer and hence llablo to be a more 
disturbing factor than la the hair of boys, Further Investigation 1b needed to 
determine to what extent hair twisting te motivated by local irritation and to 
what extent it may be considered on a par wit]? other so called nervous habits, 

Tha tendency toward greater refusal of food in girls has already received com- 
ment, The general constellation of traits with which food refusals are associ- 
ated seems, to the writer, to afford some evidence that tills behavior in more 
closely allied to withdrawing or attention seeking than to tha morn aggimilva 
negatlvlBtlc tendencies. Data from a forthcoming study on inter-corrolntlonn be- 
tween the 60 behavior items etudied give further support to thlo aupponltion. 

The tendency for girls to do more bossing of others than boys Ima also re- 
ceived comment. While the tendency Is only alight it seems a logical expectancy 
in a group which has superior language development and which in general turns 
away from physically active types of contact, Boys In other words probably do 
loss bossing becauao they manage other children In more direct physical ways. 

Behavior Unrelated to Sex 

Of all the behavior analyzed for the pro son t report only two general types re- 
main for dlGCueslon: (l) wetting (day and night) and (2) nervous tendencies 
(bitee nails, chews objects, playa with fingers, picks none, twitches, hol<ln 
body tonee). Neither group lias revealed sox relational lips. 

Wetting has never stood out as a sox character In tic and sooma to neort no 
further comment. Nervous tendencies, on the other hand, have frequently bean in- 
vestigated for the possibility of oox differences, While the majority nf ntudlon 
give a faint suggestion that gtrlo are Iona otnblo and probably morn subject to 
nervous habits (41) than aro boys, tho ono moat thorough study nf such t undone loti 
at the preschool level, Blatz & Rlnglund lb) , has lndicutnd that nox In not a 
factor. It seema probable that hors, aa In tho case of nogntlvlom, wo vail find 
more general agreement after we have readied n common understanding an to wlint 
does and does not constitute a nervous trait. Tho findings in regard to handling 
of box organs and to twisting of hair, for instance, augreat that within tho now 
commonly accepted list of nervous symptoms differential factors arc operating, 
and that these will need to be understood boforo too many EouorullsGd statoviouts 
are made, 

Age Diff erences In Behav ior of Nurnory School Boys and Uirlo 

When boys and girls are compared nl half yuan level u (2, 24,3, 34, 4 and 44) 
instead of In the broador grouping, do the nbovo tundericlfii still hold'i 1 ’ Urn 
differences tend to incroaso or docremsn bntwnmi Dm ageti of 2 and 47 An are 



350 


HATTWICK: SEX Dll' TERENCES IN BEHAVIOR 


comparison wag attempted in order to provide an answer to those questions, 1 

Age Comparison of Behavior Showing Greater Occurrence In Freachool Bo ys 

In the age comparisons the following traits aU tended to be greater for boyB 
than glrla at 3, 3£ and 4, (Table 3): 


attacking other 3 
breaking toys 
grabbing toys 
handling sex organs 
hard to reason with 
ignoring requests 


laughing* squealing and jumping 
around excessively 
leaving tasks Incomplete 
rushing Into danger 
tenseness at rest 
wasting time at routines 


Deviations In this trend at 2 and 4^ are not significant In lieu of the small 
sampling of cases at those two levels, 

table a 


Age Dli'ferehoas Irk Bohavior 3tarr$d in Table 1 
(Traits more common in Boys than Olrlo 
aoaordihg to the total data) 


% Showing Behavior 
Behavior To Any Degree Hnb lbually 
Iloyfl Girls Boja Oirla 


% Showing Behavior 
Behavior To Any Dsareo Habitually 
Boys Qirls Boys Qlrla 


AttacKQ 

Other a 




Laughs, Squeals 




£ 

*60 

.61 

.30 

.16 

2 

,40 

.66 

,10 

.15 


*ee 

.4B 

,ia 

.06 

2 * 

.62 

.56 

,15 

.13 

3 

*57 

.37 

.16 

.03 

3 

• 69 

.66 

.34 

.IB 


*ao 

.47 

.12 

.06 

3* 

.60 

,40 

.32 

.21 

4 

,60 

,46 

.13 

.04 

4 

.71 

.42 

.27 

.16 

*4 

,60 

.44 

.07 

.22 

H 

.67 

.39 

.13 

.33 

Breaks Toya 




Leaves work Inaomolete 



2 

,50 

.36 

,22 

,08 

2 

— r^r~ 

.77 

.30 

.09 

24 

,35 

.30 

.03 

.03 


.01 

.00 

.60 

.35 

3 

,42 

.26 

.01 

.01 

3 

.69 

.70 

.46 

.20 

3i 

,34 

,14 

.04 

.00 

H 

.01 

.79 

.17 

.20 

4 

.31 

.13 

.02 

.00 

4 

.79 

.83 

.21 

.13 

4* 

.07 

.11 

.00 

.00 

H 

,73 

.09 

.07 

.11 

Grabs Toys 




Ruahaa lhto 

Danner 




2 

.60 

.69 

.10 

.16 

F 


.36 

,11 

,00 


.74 

.73 

,35 

.22 


*47 

.35 

.10 

,05 

3 

.71 

.51 

.16 

,11 

3 

, 67 

*21 

.05 

.06 

H 

.61 

.46 

.19 

.00 

H 

.43 

.28 

.06 

.01 

4 

. B6 

.60 

.13 

.00 

4 

.40 

.29 

.10 

.04 

44 

.60 

.66 

.13 

.22 

41 

.20 

.11 

.07 

.00 

Hard to 

Reason 




Tenaoat Rest 




U 

.60 

.69 

.30 

.16 

s — 

.60 

.61 

.10 

,00 

24 

■ 6B 

. 6B 

.21 

.20 

21 

.70 

.36 

.21 

.00 

3 

.56 

.62 

.16 

.10 

3 

.63 

.62 

.16 

.11 

H 

.54 

.64 

.16 

.13 

sfr 

.61 

.69 

.13 

,09 

4 

.66 

.46 

.15 

.12 

4 

.62 

.62 

.14 

.12 


.63 

.44 

.20 

.11 

41 

.40 

.66 

.23 

.44 

Handles 

Sex Org 

ana 



Waatoa Time 





2 

.20 

~TTE 

.00 

.03 

3 

1.00 

.77 

.10 

.00 

si 

,3B 

.25 

.06 

.00 

21 

.BB 

.76 

.47 

.30 

3 

.39 

.24 

.OB 

,03 

3 

.91 

.75 

.44 

.33 


.30 

,20 

.07 

,00 

31 

.00 

.77 

.26 

.24 

4 

.40 

.19 

,06 

.02 

4 

.61 

.83 

.27 

.19 


.40 

.00 

,oo 

.00 

41 

.60 

.78 

.07 

.22 

Ignores 

Requests 







" 3 

1 T 0 C — 

“,64 

,30 

■ 16 







.QB 

.BO 

.41 

.26 






3 

.82 

.69 

,30 

.20 






H 

.76 

.74 

.29 

.20 






4 

.76 

.75 

.27 

.10 







.73 

.67 

.27 

.33 






Duo to the limited number 
id 4 . 

or 2 

and 4£ 

year olds this 

comparison ie 

mba t 

valid 
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Stuttering, lisping and Blurring and refusing to comply were not mors coranon 
in boys than girls until three years or ago, but were consistently more frequent 
in boys than girls thereafter. Other characteristics listed In Table 1 did not 
reveal a consistent pattern when compared for sexdifferencas at successive ago a, 

Age Comparison of Behavior Showing Greater Occurrence lit Preached girls » 

In the age comparisons the following traits tended to be greater for girls 
than boys (Table 4) at all levels except 3 and 4i (levels with an inadequate 
sampling of cases): 


avoiding risk 

avoiding play with others 

bossing 

criticizing others 
crying easily 
fearing strange people 
fearing high places 
Jealousy 


refusing food 
shrinking from notice 
sucking thumb 
staying near adults 
twisting hair 
telling fanciful stories 
seeking praise 
misrepresenting facto 


Qlving in too easily and dawdling were not more conmon in glrle than boy a be- 
fore three. They continued to be greater In girls than boys at 44. 

Sulking was the only trait in Table 2 which revealed a more Irregular pattern 
at consecutive age levels than those traits Just described. 

Seen in toto, most of the behavior listed In Tables 1 and 2 already revealed 
sex differences as obviously at 2 or 2i ae at 3, 3i or 4 years of age. The dif- 
ferences did not vary enough between these ages to justify the belief that sex 
differences increase or decrease from two to four. These findings lend mipport, 
however slight, to the belief that other factors then social conditioning have 
helped to make for the differences In the behavior of girls and boys. 1 

In opposition to thlB point, It should be remembered that the study does not 
extend below two years of age and that social conditioning Is known to be a po- 
tent determinant of behavior in Infancy and even before birth. While this Is 
true It must also be remembered that the child makes his greatest sooial strides 
between 2 and 4. The two yqar old is still a eiolf centered individual who plays 
primarily alone. The 4 year old la not only significantly more interested in 
doing things with people but la also much more conscious of poople's opinions and 
attltudea than 13 the younger child. It would seem logical to expect — If flo- 
olal forces were the primary causes of these sex differences -- that such differ- 
ences would become observably greater between the agea of 2 and 4. 

From a purely physical standpoint, it may be that differences in speod of re- 
sponse or In physical prowess underlie the sex differences noted in behavior. 

It lji recognized that boys excel girls not only In strength but also in spood of 
reaction — l.e. in ability to mobilize their energy quickly. It id not diffi- 
cult to see how the individual who more quickly responds- to stimuli might be the 
more extroverted in his behavior. Certainly this possibility fa worth considara- 

1 Keith or do box difference appearing after 2£ neaftasarlly aeon the ruault of ooolal 
conditioning, ‘i poo oh prohlorafl a tend, out ot a later ago in all probat? llity because the 7 
arc dependent upon development and regular uae af language funotion. Rerueala to uoiaply 
maj not a tend out before three for the edme reason* At least the general nega tlvi Qt lo 
pattern (see Ignoring raciuaets and hard to reason with) is already more oarnnon In hoys 
than glrlo at 2^ or 2, 
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TABLE 4 


Ago Dlfferenoes In Behavior Starred In Table 2 
(Traits more Qomnon in Girls than Bays 
aooordlng bo the total Data) 


£ Showing Behavior 
Behavior To any Degree Habitually 



Boyfl 

Olrla 

Buys 

a iris 

Avoid b Play 

5 

,70 

,93 

.30 

.23 


,70 

.76 

.24 

.10 

3 

.40 

,56 

• 00 

.19 

3* 

,38 

.61 

.08 

■ 11 

4 

,31 

.27 

.00 

-06 

4 * 

,40 

, R 0 

.00 

,00 

Avoids Risk 

5 

,60 

.62 

.10 

■16 


,62 

,83 

,£1 

.35 

3 

.64 

.70 

.12 

.20 


,54 

.07 

.09 

.20 

4 

.62 

.64 

.04 

.13 

4£ ,27 

Bosses Others 

,66 

.00 

.11 

2 

"720 

,31 

.00 

,00 


,32 

.40 

,00 

,00 

3 

.67 

.62 

.07 

,10 


.66 

.67 

.16 

.19 

4 

,66 

.61 

.23 

.31 

4£ ,00 

Crl«a Easily 

.78 

.40 

,44 

s 

.70 

.©3 

.20 

*15 

2% 



.IB 


3 

,66 

.67 

,12 

,22 


,61 

.72 

.14 

.11 

4 

,60 

.46 

.16 

*00 

4* 

Criticizes 

,63 

Others 

.44 

.00 

,0O 

2 

,60 

.38 

.00 

,00 

si 

, 50 

.66 

,03 

,00 

3 

,60 

.66 

.07 

.09 


.66 

.77 

.12 

,21 

4 

.06 

.81 

.10 

.27 

4-fr *73 

Fears Hinh Places 

.78 

,13 

.33 

■ 3 

— ,22 

.62 

.00 

,23 

si 

.£3 

.66 

.12 

,10 

3 

,64 

.60 

.00 

.16 

3i 

.40 

.61 

.00 

,0B 

4 

.31 

.39 

.00 

.02 

4i .20 .66 

Fears Straima People 

.00 

.11 

2 

, 33 

.62 

.00 

.OB 

2 i 

.42 

.50 

.06 

.00 

3 

.40 

.54 

.07 

.11 

3i 

.36 

.37 

.01 

.07 

4 

,21 

.33 

.04 

.02 

4% 

.13 

.33 

.00 

.00 

Jealous 

* 5 ~~ 

.30 

,16 

.10 

.00 

Qi 

rlQ 

.43 

.00 

.03 

3 

.23 

.33 

.06 

,02 

3& 

.26 

.49 

.02 

.04 

4 

.36 

.36 

.02 

.04 

4* 

.40 

.44 

.07 

.11 


Behavior To Any Degre e llabituallj 
Boys Girls Boya . Qlri s 


Mlarapresonb Foots 


2 

,ao _ - 

:.oo 

si 

,06 

,23 

3 

.20 

.26 

3i 

.23 

.27 

4 

,23 

.31 


,67 

.22 

Refuses 

Food 


2 

,09 

,02 

2i 

,53 

,67 

3 

.63 

.00 

3* 

.53 

.69 

4 

.49 

.06 

4± 

.57 

.30 


Shrinks from tfotioe 


2 

730 

,23 

si 

.32 

.60 

3 

.42 

.46 

*i 

,20 

.26 

4 

.33 

.36 

4i 

.27 

.56 

Seeks Praise 


2 

,50 

.30 

si 

.50 

.70 

3 

.70 

.66 


.64 

,73 

4 

.73 

.09 

4i 

.73 

.07 

Stays near Adult 


2 

.60 

.93 

2i 

.44 

,B6 

3 

.46 

.03 


*32 

.66 

4 

.44 

.66 


.33 

,06 

Suoks Thumb, day 


2 

/ZE 

.54 

si 

.36 

.66 

3 

.40 

.42 

3* 

,27 

.40 

4 

.29 

.29 

4* 

.27 

.44 

Telia Fanciful Bboriea 


-00 .00 
.00 .00 
.01 .02 
.00 .06 
.00 ,06 
.00 .11 

.44 .S3 

.09 .33 


.16 

.00 


.10 

.23 


.14 .10 

.29 .00 

.00 .00 
.00 .16 
.04 ,00 

.03 .10 


.04 

,00 


.10 

.11 


.00 .08 
.06 .20 
.OB .81 
.16 .27 

.29 .32 

.07 .22 

.10 .23 

.18 .25 

.03 ,13 

.02 .10 
.02 .00 
.00 .22 

.00 .23 

.12 ,13 


.07 

.07 


.12 

.12 


.06 .06 
.07 .00 


2 

,00 

,00 

.00 

.00 

si 

.12 

.33 

.00 

.03 

3 

.41 

.38 

.04 

.03 


,30 

.40 

.07 

.04 

4 

.62 

.40 

,10 

.10 

4i 

.48 

*33 

.00 

.11 

Twists Hair 
— 2 

.20 

.54 

.00 

.23 

si 

.26 

.68 

,00 

.10 

3 

,50 

.05 

.04 

.10 

*i 

.32 

.54 

.06 

.06 

4 

.40 

.68 

.00 

.12 

4i 

.33 

.44 

.00 

.22 


tion, especially alnce the two physical characteristics just described do repre- 
sent two of the more clearly established differences between boys and girls. 

It is not too Improbable either to consider the possibility that the tradi- 
tional roles In which men and women have been placed — men as protectors, women 
as the weaker sex -- might have left an Inherent mark on the present generation. 

Since extroversion seems to decrease with age (41) it might also be that the 
earlier maturing of girls has something to do with the behavior differences noted 
in the sexes. This theory might explain the disappearance of sex differences at 
the college level, when boys and girls are more nearly equal in terms of general 
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maturity. 

Regardless or what the factors am which tonri to make for the greater extra - 
version of boys and Introversion of girls, tho search for them would eenm to be 
our next moat pi' of 1 table line of attack. 

Even though we may not agree completely that sex di fferencoa in behavior ex- 
ist the evidence in favor of that view would make It soera worthwhile to adopt 
temporarily such a premise as a basin for future renoarch, 

REFERENCES (SEX) 

(1) Allen, C. N.: Roconfc ronnnrch on a ox differences, Psychol, Hull,, 1927, 

24, 294-304; 1930, 27, 394-407; 1035, 32, 343-3i*l. 

(2) Anderson, II. H.: Research in mental hygiene, Childhood Ethic. f 1930-31, 

7, 423-427. 

(3) Blanchard, P. and Payntor, R. Tlie problem child. limit . Hygiene, 

1924, 8, 20-54. 

(4) Blatz, W. E. and Dott, E, A,: .Studios in mental hygiene of children. I. 

Behavior of public school children — a description of method, J. Genet. 
Psychol., 1927, 34 f 552-502, 

(6) Blatz, W. E. and Rlnglnnd, Mabol A,; The study of ties In prenchool chil- 

dren. Toronto, Unlv. of Toronto Pres a, 1935, rp. 88. 

(6^ Burks, B, a., Jansen, D. W. and Tennan, L, H, : Genetic studied of genlun; 
Vol. 3. The promise of youth; follow up studies of a thousand gif tod 
children. Stanford Unlv, Press, 1930, pp. XIV, 500, 

(7) Chapman, J. C.: Persistence, success and speed In mental task. Pod. flan., 

1924, 31, 270-204. 

(0) Cornell, E. L,: Why are more boya than girls retarded In school? 1 and H, 
Elem. School J., 1920-29, 29, 96-105, 213-220. 

(9) Foster, S.: A study of the personality make-up and social setting of fifty 
Jealous children, Mont. Hygiene, 1927, 11, 53-77. 

(10) Qoodonough, Florence L, : The emotional bohavior of young children during 

mantel teats, J. Juv. Roa lf 1029, 13, 204-219. 

(11) Qullford , J. P,; Introversion Extroversion. Poychol, Bull., 1034, 31, 

331-354, 

(12) Haggerty, M. E. : Tho Incidence of undesirable behavior in public school 

children. J, Educ. Rea,, 1925, 12, 102-122. 

(13) Hart, JI. and Olander, E.: Sex dlfforencoo In clinractor an Indicated by 

teacher's ratings. School & Soc., 1924, 20, 301-302. 

(14) Hartshorne, H., May, M. A. and Mailer, J. B.: Studios in the nature of 

character. II. Studies in service and aolf-control. New York: 
Macmillan, 1929, pp. XXIII, 560. 

(15) Hartshorne, H., May, M. A. and Shut c lower th , E. K: studies In tho nature 

of character. Ill, Studies in tho organization of character. Hew York: 
Macmillan, 1930, pp. XVI, 503. 

(16) Hattwlck, Flerta Woloa: Inter-rolnt Iona between the prenchool child'll 

behavior and certain factors In the homo. Child D«vuloi>iTKmt 1930, 7, 
200-226. 

(17) Hondrlckaon, G. and Huskey, J, F. : Extroversion an a factor conditioning 

achlevemont in tho fifth and sixth gradofl of tho nlomnntury school. J. 
Educ, Ree., 1932, 25, 0-13. 



354 


HATTWICK: SEX DIFFERENCES IN BEHAVIOR 


(IB) Koch, Helen Lois: An analysis of certain forms of so called "Nervous 
Habits" in young children. Genet, Psychol* , 1936, 46, 139-169. 

(19) Levy, D, N. and TuXchln, 3, H,: The resistance of infants and children 

during mental testa. J. Exper. Psychol. f 1923, 6, 304-322. 

(20) Levy, D. M» and Tulchln; The resistant behavior of infante and children, 

II. J. Exper, Psychol., 1926, 8, 209-224, 

(21) Levy, John; A quantitative study of behavior problems in relation to 

family constellation. Am, J, Paychlat lf 1930, 31, 10, 637-664, 

(22) Mara ton, L, R.: The emotions of young children; an experimental study of 

introversion and extroversion. Univ. Iowa Stud,, Stud, In Child Waif,, 
1925, 3, pp. 99, 

(23) War tans, Ellse H. and Rues, Helen; Adjustment of behavior problems of 

school children. A description and evaluation of the clinical program 
in Berkeley, California. U. S, Dept. of Interior, Office of Ed., 1932, 

No. 18/ PP. V, 70, 

(24) Mathews, E, : A study of emotional stability In children by means of a 

queetloTmaiTB, J. Dellnq.., 1923, 6, 1-3B. 

(26) Mendenhall, Georglana S , : A study of behavior problems. Psychol, Clin,, 

1932, 21, No. 2, 77-113, 

(25) Murphy, darken and Murphy, Lola Barclay: Experimental social psychology, 

New York, Harper Bros., 1931, pp. 709. 

(27) Nelson, J. F.: Personality and intelligence; a study of some responses 

other than intellectual noted in a simple mental test situation. Child 
Develop. Monog,, 1931. pp, XII, 97. 

(28) Olson, W. C.: The measurement of nervous habits in normal children. (Inat. 

Child Welfare MonOg. 3er, No. 3) Minneapolis, Univ. Minn. PreBS, 1929. 

PP. XII, 97. 

(29) Olson W. C. : Problem tendencies in children; a method for their measure- 

ment and description. Minneapolis, Unlv . Minn, Press, 1930, pp. V. 92- 

(30) Olson, W, C.: A study of classroom behavior. J. Educ, Psychol., 1931, 22, 

449-464, 

(31) Phillips, A,: SlbBhlp; Intelligence and behavior. Psychol, Clin., 1931-32, 

20, 97-115. 

(32) Reynolds, Martha May -3- Negativism of preschool children. Teach. Coll. 

Columbia Univ , , Cont. to Educ., 192B, No. £BB, pp, VIII, 136. 

(33) Robb, B. M.: Some traite associated with sibling Jealousy in problem chil- 

dren. Smith Coll, stud, Sec. Work, 1930-31, 1, 364-376. 

(34) Rust, M. M.) The effect of resistance on intelligence teat scores, Child 

Develop, Monog, , 1931, No, e, pp. GO, 

(36) Sew&ll, M t : Some causes of Jealousy In young children. Smith Coll, Stud, 
30C, Work, 1930-31, 1, 6-22, 

(36) Smalley, R, E, : The influence of differences In age, sex and intelligence 

M determining the attitudes of siblings toward each other. Smith Coll, 
Stud. Soc. Work, 1930-31, 1, 23-40. 

(37) Snyder, M. A.: A comparison of mental traits and attitudes of delinquent 

boys and girls, J, juv. Res., 1931, 15, 101-191. 

(38) Tennan, L. M, et oi.j Genetic studios of genius. Vol. 1. Mental ond 

physical traits gf a thousand gifted children. Stanford Unlv,, Calif. 
Stanford Unlv. Press, 1031, pp. XV, 648. 



HATTWICK: 9 EX DIFFERENCES IN BEHAVIOR 


355 


(39) Thompson, Holen II,: The montnl traits of box. Chlcoeo, Unlv. of Chicago 

Press, 1903, pp. VII, 100. 

(40) Ward, A.: The only child; a study of one hundred only children llvlnE at 

homo with both parents, referred to a child guidance clinic, Smith Coll, 
Btud. Soc. Work, 1030, 31, 41-65. 

(41) Wellman, Beth; Bex dlfferencea (In) Handbook of child psychology, Ed. by 

Carl Murchison, Worcester, Hass., Clark Unlv. Press, 1933, pp, XII, 9S6 
(pp. 626-649). 

(42) Wiokman, E. K,: Children's behavior and teachers’ attitudes, New York, 

Conrnonwealth Fund, Div. Publ,, 1920, pp. 247. 




VARIATIONS IN THE INTELLIGENCE QUOTIENT OF 106 CHILDREN 


H. 0, O'NEILL 1 

The problem of the constancy of the intelligence quotient lo one which la 
raised again and again In psychological dlBcuflsicne and text-books, It la gen- 
erally assumed, on the baa la of the Blnet test, that the I.Q. remain* constant 
from year to year except for such alight changes as nay be duo to differences In 
the physical condition of the child, his Interest, the personality of the tenter 
and tte practice effect tfiich ensues In view of tho fact that tha child has boon 
tested before. When such changes occur, they are seldom progressively upward or 
downward but rather of a haphazard nature, Previous studios have shown that the 
average change In I.Q, is about five points occurring In 16 per cent of cases, 

It has been demonstrated, further, that when a partial organic handicap has been 
removed the I,Q. may rise appreciably and remain at the new level* 

In an effort to contribute to these findings It soonwd to us to be of value 
to search the annual files of the Child Guidance Clinic at the University of 
Pennsylvania and to make a special study of the cages which havo boen ret oh ted. 2 
The tasting technique of tha clinic has bean standardized and, In the Majority 
of cases, the some examiner retests the child so that chance errors of a subjec- 
tive nature are reduced to a minimum. The clinic, because of its staff and ac- 
cessibility, handles a largo number of cases every year but, as one might expect, 
It 1 b the exceptional child who is moat frequently roferred for re -examination 
bo that W9 find a larger number of children with l.Q.'s above 110 and below 90 
than would happen If the group were unsolected, 

In the years 1954 to 1S3Q, 1,149 cases were brought to be tested at the clinic 
and 106 of these were reteat Gases. Of the 105 cases, B7 had been tented twice, 
16 cases three tinfco, 2 cases four times, and 1 case five times. The interval 
between tasting varies widely, the shortest apan being four months and the long- 
est six years. In the case of the former tho fir at tost was not completed be- 
cause of the child ' b fatigue; In the latter cane, the child had boon dl&gnorted 
as feeble-minded on hla first visit to the clinic and brought back solely for 
the purpose of checking the original diagnosis. Tho yowigoBt child studied was 
one year nine months old at the time of the first examination; the oldont waa 
eighteen at the time of tho second examination, The test generally usod wan tho 
Stanford Revision of the Slmon-Dlnot. Other tents used at the discretion of the 
examiner were: the Kuhlmann-Andorson, the Gtlfl Solf-Admlnlcterlng teat qC Intel- 
ligence, the Thurstone and the Minnesota Pre-achool tost. Only canos In which 
the same test wag used In all examinations or in which tlio test score waa con- 
vertible Into I,Q, ratings wore utlltzod for the purposo of comparison. The 
basis for tho selection of cases waa n plus or minus variation of more than five 
points in th0 I.Q. at the dime of retesting, The corresponding caso-M Syrian 
were then studied and an attempt mado to classify and perhaps interpret tho 
reasons for the changos, 

1 From noDOifoint Callegf, Jloso^jnt, Tft . 

2 A olmowlc dgrtMm fc i fl rends to iJoator Villen Uiu'ihy , i»t* tun Gnl v<*i*n 1 l ■ jF l I'liiir I uinln 
Gllnlo, through wh 1 me onurtpay tho ollnio Pil^a ^orr :ui\n uotT'-'i M 1 ' J - 
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In 30 caaea tha I.Q. was constant within 5 points 
In 23 cages the I.Q. Increased more than 6 points 

In 36 cases the I.Q, decreased more than 5 points 

In 7 cases no quantitative estimate Is given for the first mental age 

In 2 cases no quantitative estimate Is given for the second mental age 

In 7 cases the I.Q. fluctuated up and down 


The 23 cases whose I.Q. Increased more than five points may be listed aa 
follows: 


Cnee 

Age 



I.Q,. 


T.C.* 

Fao torn 

A 

2-9 

4-5 

90,9 


111 

26.1 

ExaeBalVe dls traatiblllty : 
age. 

B 

5-1 3- 

6-7 

00.5 


96,2 

7.1 

Dynoraoln; speech blooknge. 

C 

3-4 3-11 

5-1 

B5 

106.3 

111.4 

21.3 5.1 

Birth Injury. Prognosis good, 
Interoranial hemorrhage j en- 
larged thytiUa, ataxia diplegia, 

D 

6-9 

11-9 

96 


111.3 

15.3 

DlBoiplinary problem) aohooling 
Intervened. 

E 

4-5 

7-3 

65 


103.4 

10. 4 

Emotional bio ok; aohooling in- 
tervened. 

P 

5-3 

9-5 

119 


139 

20 

Behavior problem due to home 
environment* Moro cooperative 
in 2nd ftxanUh . 

a 

4-2 

5-6 

96 


112 

16 

Behavior problem. Spoiled and 
non-oooperntive , Nuroery 
aohool and kindergarten Inter- 
vened. 

H 

5-3 

9-10 

71 


101.6 

30.6 

Mlaroaephalla. Sahoollng 
intervehed. 

I 

1-B 

B-B 

13,9 


ez .t 

6.6 

Trauma ns Infant) severe ohlld- 
hood diseases, Unfavorable 
prognosis . 

J 

5-11 

9-0 

114 


144.4 

30.4 

Speech mutilation. 

K 

4-3 

1-1 

BQ.2 


100,2 

20.0 

Spseoh difficulty. 

L 

4-1 

9-7 

159 


165.2 

6.2 

Superior ohlld, Cllnla touching, 

U 

1-0 

11-10 

11 


00 

17 

Speech mutilation. 

U 

6-6 

e-ii 

141 


159, B 

16.8 

Superior ohlld, Interested in 
muE ie . 

? 

6-1 

9-10 

98.6 


11C 

11.4 

Behavior problem due to leek of 
diBolpllne ■ Sahooling intervonei 

Q 

0-1 

9-3 

119.7 


120 

6.3 

Glasses , 

R 

1-9 

3-10 

115 


134.7 

19.7 

Age factor. 

3 

9-10 

10-0 

03.9 


93.3 

9.4 

Myxedema. Foar psyohOBia, 

Cllnla teaahing intervened. 

Lsar tension at Booond teat. 

T 

4 -9 5-9 

0-9 

13 

95 

109.5 

22 14.5 

(Possibly eyphilltioj laok of 
coordination and concentration) 
Helped by mother. Clinio 
tenahlng . 

U 

6-10 

13 -n 

120 


131.1 

11.1 

Unusual change upward, Norvoufl 
at time of first examination, 
Physio oily better. 

V 

0-11 

14-7 

93 


105 

12 

Clinio teaahing. OtlB sooond 
tlmo . 


T,0. - Total Quango 
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Caoa Ago 



__ T.O.* Fsotorij 

W 5-5 9-1 

13 6,4 


142,2 5iB Peril liar It? with lost 

( to ralner fa vor*y*l# ) . [ 

X 3-2 3-10 4-11 

126 

143 ,4 

152,3 11.4 0.9 Unusual educational opporlunltloa 

# T.C. -Total Change 





Of the 23 cases whoso I,Q. increased more than rivo points, the omallest In- 
crease was 6,1 and the largest Increase was 30, G* The lowest i.q. on tho flint 
testing was 71, the highest 159; the lowest I.Q, on tho retest wan flp, the hlglieot 
166,2, The distribution of the I.Q.'s on the first tooting la aa follows: 


150-100 1 

140-150 1 

130-140 1 

120-130 2 

110-120 4 

100-110 0 

90-100 5 

BO- 90 5 

70- 00 4 


The ages of thB children tested tend on the average to be at tho lower tenting 
levels at the first test which corroborates tho conviction that tho testa of 
young children are not as valid as those of older children. The average age of 
the 23 children was between 6 and 6 years. 

Analysing our case records show that improvement in physical conditions would 
account for the rise In I ,Q. In caBes C, I, 3, T and U, In most of those canes 
a favorable prognosis was given at the time of the first examination; In one case, 
I, the prognosis waB unfavorable, The overcoming of speech difficulties was a 
significant fact In caeee B, J, fC and M. Behavior problems, with schooling inter- 
vening between the first and second teste, influenced the I,Q. In cases D, E, P, 

Q and P. In case Q the correction of an eye defect my account for the 0,3 in- 
crease In Quotient. In cases A and R the age factor accounts adequately for the 
Improvement in tho second test, pour cases, L, N, X find W are cases of superior 
children in whom the rise In I.Q. seoms to indicate a real advancement , but even 
hero such advantages as clinic teaching (L), or unusual educational opportunities 
(X) must be taken Into consideration. In case v either tho clinic teaching or 
the change in teat might determine tho rise. Casts H with hla 30.6 rlso in I.Q. 
and case W, because of the data on his siblings, deserve special mention. 

"H" is a Jewish boy, five years three months old, whose mother brought him to 
the clinic because she found It impossible to discipline him or keep him clean. 

On the Binet he made an I.Q, of 71. He was described by the examiner no being 

Infantile in appearance and behavior and having the character 1st Icq of an "amiable 
Imbecile Hlo heaq girth, 4B centimetors, suggested micro cephalic lmbocillty, 

It was considered at tho time of the first examination thnt the I,Q. wtin a fair 
estimate of his Intellectual capacity and that ho wan poaneimod of "lnnuto defi- 
ciencies exaggerated by exceedingly poor home training." Tho mother of tho child 
Is described by the examlnor aa bo lug hersolf an Inadequate, inefficient portion. 

The second examination of II , done whon he was nlno years ten months old, shows 

considerable Improvement , fU0 I.Q, had Jumped to 101 .6, Lin school report (4 D 
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grade) showed his work to be fair and his conduct good. It might seem that thlB 
case 1b clearly one of misinterpretation of ability added to better discipline, 
but it Is complicated by the picture of his brother whose I.Q, decreased 10,6 
points and who will bo discussed later in this paper, 

V Is ore of five children, all of whom had been studied at the Pennsylvania 
clinic. A comparative profile made in 1934 of the siblings is of interest. 


Willinm Robert Peter Ethel Stephen Virginia 


Ago -Birth date 

11 yra ■ 

July, '17 

14 yra t 

Nov. , '19 

12 yra. 

Oot., 1 21 

10 yra . 

Juhe '24 

9 Yre. 

Oot., '25 

4 yra . 
April, *29 

Orode in aahool College 

freshmim 

10 th 

8bh 

5th 

4th 

Hot lh 
aohool 

Payohologioal 

Data 

B .3 . I.Q. 


{ otla ) 102 

124.6 

9B, 5 

142.2 

123.6 

Peraonalifcy 

Sarioue . 
Dominant . 
Self -Buffi- 
oiont 

Conaolan- 
tioua . 
Sensitive , 
Holds to 
own opinion 

Self - 

oonfidont, 

Praaiae 

Quiet 

Spoiled i 

Cooperative* 

Agreeable 

SWQQ t. 

Shy. 

Cooperative 

Interest 

Printing. 
Pasaing In- 
toreat In 
low 

Moolinnl- 
oally mind- 
ed, Inter- 
act in 

nmslo , S Inga 

Oenoral 
Interest 
in aohool 
work 

Intaree t 
in writ- 
ing eepe- 
a lolly 
poetry 

A hit young 

None yefc 


Normal Normal nwti- Normal 

mentality, taliby. mentality- Normal 

Diagnoflia 3uparlor to Limited Superior to mentality . Superior to Superior 

BO# of toys ability. In- 80# of boys in median 90# to 00# 

of his age forior to of hia age group 

o thora 



Tho 36 

' OBBQS 

whose 

I.Q. do aroused 

more 

than five points may be listed: 

Case 


Age 



I.Q. 


T.D.* 

Faotors 

1 

0-9 

10-3 

13 .5 

01.9 

75.6 

52. 

1 6,1 23-5 

Polyglandular dyafuno tlon . 

2 

12-3 

14 -3 


120 

111 


9 

Numerical deareaee at 13- 
14 yr. level of S.-B. 

3 

0-9 

10-11 


ns 

129 


6 

Otis given floaond time 

4 

9-11 

14-2 


169 

133 


36 

Socially distraught. Otis 
given aeoond time. Ago 
laval. 

5 

4-7 

9-2 


142 

134.5 


7.5 

Payohologist 1 a eatlmato j. B 
thftt the child ho a improved, 

6 

B-3 

12-8 


m 

130.2 


6.8 

Numorlaal deoreBue in upper 
levol of 3 , -B . 

7 

10-1 

10-5 

14-7 

119 

116 

105 

3 11 

Cons fci fcutlonnl difficulty. 
Lack of suotivD tlon . 

5 

4-9 

5-9 


09.4 

72 .4 


17 

Hutemnl thyroidectomy. 
Child hnd rickets and faod- 
ing dj ff laulty . 

9 

7-11 

9-11 


50.5 

40,7 


9.0 

Fooble -inlndod ahlld. 
Meningitis at 15 moa, 

10 

4-0 

Q-B 


120 

101 .6 


20.4 

Poofiiblo look of porsls- 
bonoo . 


^T.D, - Total Docrenao 
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Of the 36 children whose I.Q. decreased more than five points the smallest de- 
crease was six and the largest was 36. The lowest I.Q. on the firBt testing was 
50. 5j the highest 160; the lowest I.Q. on the re-examination was 40.7, the highest 
141,4. The distribution of I.Q, 'a on the first examination was as follows: 


160-170 2 

150-160 2 

140-150 2 

130-140 0 

120-130 7 

110-120 2 

100-110 1 

90-100 4 

00- 90 6 

70- 00 0 

60- 70 1 

50- 60 3 


The ageB of these children tend on the average to be higher than those of the in- 
creasing group and point in some cases to an acknowledged defect in the first 
Stanford Revision of the Blnet tests at the higher levels. The average a^e of 
the 36 children is between six and seven. 

Serious physical difficulties, which have not improved, explain the lower I.Q, 
in Cases 1, 8, 9, 13, 16, 17, 22, 36, 29, and 32, and in three cases (9, 13, and 
16) the children fell into the feebleminded category at the time of the first ex- 
amination. In the latter cases, moreover, the decrease in I.Q, (9.0, 6,0, and 0.6) 
is relatively small. Speech defect is mentioned in the psychologist's record as 
being probably accountable for the lowered quotients of Cases 20 and 34, and Case 
34 Is also mierocephalic and a behavior problem. Test defect, that ia, the numer- 
ical decrease at the 12-14 level in the first Stanford Revision of the Binot, is 
offered as a causal factor in Cases 2, 4, 6, 14, 19, and 36. A psychological 
■etiology la considered important in the diminished I.Q. of Cases 7, 10, 11, IS, 

21, 23, 25, 30, and 35, 

In case 21 the examiner predicted a lowering of the I.Q. because of the child's 
low emotional age and in Cases 23 and 30 the examiner himself was dissatisfied 
with the results of the second examination. In Case 31 the family history ia bad, 
and in Case 16 there are a combination of circumstances, uhysical injury, Illegit- 
imacy and residence in a colored neighborhood, tending to handicap the child. In 
Cases 3 and 27 the Otis was given the second time and the variation in I.Q. is 
almost within the normal range. 

Case 25 has a history of nervousness and Inability to sleep at night after 
awakening one night and seeing a burglar in his room. In Case 5 the psychologist 
feels that the child has improved in spite of the decrease in I.Q. This child is 
the only one of the whole retested group who is Hated as having eidetic imagery. 
In Cases 16, 25, 33, and 37 the examiner considers the teats at the lower level 
to be too easy and in Case 28 he predicted a future decrease In these emphatic 
terms: "the relative superiority of this child will diminish with age." 

Case 3, which showed the greatest change in I.Q. in the decreasing group, is 
that of a Jewish girl who has special ability in language and writes fairly good 
poetry but is extremely neurotic and introverted and seems unable to malce a 
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satisfactory social adjustment. Cases 35 and 36 are elbllnge to Case W and are 
included In the profile studies given previously. 

Eight cases had I.Q.'s which moved up one time and down the next or vice versa 


Ceos 

Aga 

IA. 

T.C.* 

Fnotors 

a 

4-6, 6-4, 9-5 

100, 95, 105.3 

-5, +10.3 

Poor aooporn fcion and oivotkmnl 
in stability In ODplior tsots. 

b 

5-9, 7-0, 0-12 

10-12, 10-4 

116, 110.7, 113.2 
113.1, 11B i 7 

-5.3, 4-3.5 
-.1, 4-5.6 

Normal range of alovatlon. 

0 

4-10, 5-9 , 6-9 

13 0, 145, 13 B 

-7, n 

Myxedamn. and ay a aorr-eotlvo 
trouble breatmont. 

d 

7-4, 9-3, 14-2 

114, 106.3, 1OB.0 

-7.7, >2,5 

Lctokfl lnbellooLual activa- 
tion. 

e 

4-1, 9-4, 13-11 

92, 105.3, 66,0 

>13,3, -10,0 

Morel ltdhoollo, InoU of 
oonalstimt disolpllne , 

f 

9-7, 9-0, 9-10 
13-7 

57.4, 54.3, 66, 

52 .7 

-3,1, >11,7, 
-15 ,3 

Faeble-mVndod 

Emo tlonnl instability. 

g 

9-11 i 12-11, 

]3-1 

00,, 90.3, 79.7 

>2,3j -6,3 

Montnl deterioration with 
oncoming ndoleaaanaa .. 


*T.C, - Total Chango 


The above group of cases are not particularly striking, but one case V 1 
deserves mention. He la the elbling of the ml croce phallc child "H" whoso l t Q. 
increased in successive testings. 

It would seem after a careful examination of all the case9 listed that lucre a as, 
decrease and fluctuation In I,Q. Is dependent on a combination of causes and not 
on any one dominant factor. Physical and psychological abnormalities play an im- 
portant role In changing Intelligence quotients, while age and test defects run a 
close second. 



MINOR STUDIES ON SIGHTING PREFERENCES 


BLAKE CRIDER 1 

The purpose of this study was to see to what extent a number of conditions 
were related to the eye preferred for unilateral sighting, copnonly called eye 
dominance. The conditions studied were: 1) Distance of tho eye from the point 
sighted; 2) the effect of the hand used In holding the sigh ting object; 3) visual 
acuity and eye closure facility; 4) sex, and 5) intelligence. 

The subjects used were children ranging from six to twelve years of ago. Tho 
tests were commonly used testa of eye dominance which required the child to sight 
at an object , such as pointing, looking through a ring, aiming, looking through 
a conical tube and so on, 

I. A common procedure in testing for the dominant eye in to have tho subject 
point at the examiner's nose. It woe noticed that the distance the examiner 
stood from the child differed from examiner to examiner and from time to time by 
the same examiner. Does this variation make any difference? 

Three different tests were used, Each teat was repeated twice: onco with 
the test object three feet away and once twenty feet away. The first test re- 
quired the child to look through a hole punched in a square of cardboard. Only 
six children out of 222 changed eye on change of the distance of the fixation 
point. Permitting the same Children to sight through a ring fixed at the end of 
a holder resulted in only five changes of eye preference with change of distance, 
Distance of the fixating object therefore does not seem Important. 

II, William James said that with the left hand wa point over the left oye 
and with the right hand wa point over the right eye. (1) Was Jamas right? In 
the test requiring the subject to sight at an object through a ring we need 717 
children, each child sighting once with the right hand holding the ring and onco 
with the left hand holding It. Only fifteen subjects out of the 717 sighted with 
the left eye with the left hand and the right eyo with the right hand. The lmnd 
used In the sighting operation does not seem to bo important in determining eyo 
preference, 

HI. The editor of the American edition of Helmholtz's Trontico on Physio- 
logical Optics holds that "Nearly everybody haw a dominant oyo which rover mi tho 
other eye and in which the vision Is superior to that in tho other oyo," (2). 

We have not found that statement true. 

In a group of 657 subjects we found 66 who had a difference) in the acuity of 
the tY*o eyes yet neither oye had better than 10/10 vi3lcn as dotormlned by the 
Gallon chart . Each of the 66 subjects was given an opportunity to sight 13 
times and those sighting all 13 times were considered to have n definite eyo 
preference if they used the same eye each time. If wo take the group thus being 
classified as having a dominant eye we find 20 subjects, one -half of whom hud 
the right eye weaker than the left eye and one -half had the loft weaker than 
the right. We have 14 subjects with a definite loft eyo preference. Eight had 
the right eye weaker and six had the loft eye weaker * 

Iprora Clave land, Ohio, 
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Visual acuity as heroin measured does not seem to be related to the dominant 
eye. Actually our data show that children having 1/10 vision in one eye and 
6/10 In the other will sight with the weaker aye. This does not necessarily mean 
that a visual defect does not influence the sighting eye, Our data merely indi- 
cate that by knowing the eye with the greater vleuai efficiency we are unable to 
predict which will be the sighting eye. 

In our practical problems of sighting, such aa aiming a gun or looking through 
a telescope, the usual procedure Is to close one eye and aim with the other, 

Host people report that one eye Is more readily closed than la the other. Those 
who do not report this experience nevertheless show by their facial muscles that 
one eya 13 much more easily closed than is another, We fouhd 67 children who had 
a difference in the visual acuity of their eyes and who showed that one eye was 
more easily closed than the other. Thirty-one of these children aaw totter with 
the right eye but 67,74 per cent closed the left eye. In the ^case of the 26 sub- 
jects with the more efficient left eye only 30,46 per cent closed the right eye, 
Eye closure preferences therefore are not highly related to visual acuity differ- 
ences. 

IV. in our study we had 350 boya and 386 girls who had made at least 13 
sight Inge on the various tests. Ue arbitrarily considered definite eye prefer- 
ence occurring where the child sighted all 13 times with the same eye. Any varU 
at ion from this consistency was considered impartial eyedneaa. ThB results ap- 
pear in fable 1. 


table l 


Pafrqpntngo of Eye PraforoTioa According bo Sg^ 


Sex 

n.E, 

P.E. 

l.e. 

P.E, 

I.E. 

P.E, 

Boya 

50,77$ 

1.71 

21,50$ 

1.41 

27.73$ 

1,54 

Oirla 

44.57 

1.79 

22.28 

1.50 

^.15 

1.70 

Biff. 

6.20 


.70 


5.42 


P.E.d. 

2,47 


2.06 


2.29 


D/P.E,d 

2.51 




2.97 



There is no indication fromVnese data that eye preference Is related to sex 
differences, 

V. intelligence quotients were available for 517 children who also had made 
thirteen sightings. Approximately fifty par cent of these quotients were ob- 
tained from the Stanford Binet and the others wars from commonly used group tents, 
The mean inte luge nee quotient v/as computed for three oyedneas groups and the 
results appear in Table 2, 


TADLE 2 


Tho Monn Intelligonao Quotient far Throe Eyodneas Oroupa 


Eyodnoea 

Moan 

3.D. 

P.E ,nJ 

N 

Right 

119,16 

14.39 

.59 

275 

Left 

112,46 

13.60 

.71 

127 

Impartial 

115.63 

14.49 

.91 

115 


Theae data indicate there are no significant differences in the intelligence 
of groups divided according to eye prefovence. 
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A COMPARATIVE STUDY OF MOTOR ABILITIES OF NBX1R0E3 AND WHITES 
ADELE RHODES 1 

This study had a three-fold purpose i (1) to establish tentative noma of 
motor abilities of negro children; (S) to compare the motor abilities of nogro 
children with those of white children; (3) to compare the motor abilities of both 
groups or children with groups of adults of both races. 

There is little material dealing with the motor abilities of children. The 
study most directly related to the present one le by Qoodenough and Smart (1), 
Frew results of a series of te3ts given to 154 children from 2$ to years of 
age, these Investigators concluded that scores improve with ago, box differences 
are very small, reliability coefficients are high and lntorcorrolatlons botween 
the testa are low. The first group factor present In all the results vms tenta- 
tively described as general motor maturity, a second group factor appeared to be 
related to carefulness or attentiveness. Other investigators dealing with dif- 
ferent phases of motor ability have agreed In finding a marked lncreoflo of motor 
control with age, but findings In regard to sex differences vary with the tost 
used. 

in the psychological studies of race,, more attention has bean raid to Intelli- 
gence than to anything elae. Kllneberg (2), however, studied negroes and whitee 
on performance teste, concluding that these tests measured mainly speed differ- 
ences, which m turn wort* conditioned by environmental factors. Peterson and 
Lanier (4) gave speed teats of varying complexity to white and negro college stu- 
dents. They concluded that the degree of white superiority varies directly with 
the complexity of the performance. Lambeth and Lanier (3), tasting thirty 13- 
year-old boys of each race, stated that since the whites da not excel in all 
types of processes, It is misleading to speak of "speed" differences in general. 
The main conclusion of the few experiments in which racial differences In motor 
abilities have been studied is that the nagroee seem to be equal or superior to 
the whites . However, the number of such studies has boon email and, os far aa 
the writer is aware, none hag dealt with young children on whom the Influence of 
the social milieu hae had a shorter time to operate . 

The subjects for the present investigation were 80 negro children, 20 in each 
age group between two and five years old; also two groups of adults, 34 negroes 
and 20 whites, all university students. For purposaa of comparing tho negro 
children's Bcores with those of white children of tho same ages, tho figuroo ob- 
tained by Qoodenough and Smart (1) were usod. 

The negro children wars given four of the motor ability to at a used on the 
study just cited: the "walking path,’ tho nee die -thread log tont, tho fchroo-hole 
teat, and tho stylus tapping test, For more detailed descriptions of those toots 
and of the procedure used in admlnl ate ring them, the randor should roior to tho 
article by Goodenough and Smart. All the children wero toe ted In tho gymnasium 
of the Phyllis Wheatley Settlement House In Minneapolis. Two trials wero given 
on each teat. The total time required for testing each child ms about 15 mis- 
utes . 

1 Prom fche Institute of Child Wolfaro, Unt varsity of MlnnoQOta, 
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Table 1 shows the mean scores and their standard deviations on the separate 
tests for each of the four age groups, sexes being combined. As was to be ex- 
pected , the scores improve steadily with age, except in two instances: the tin* 
required for walking the path by the 2 £ year-olds and the number of stylus taps 
made by the 5i year-olds. The Si year-olds walked fast, but seemed not to be 
aware of the errors they were making, A similar tendency was noted by Qoodenough 
and Smart. 


TABLE 1 


Means and Standard Deviations froja the ldoana on Fivo Ho top Ability 
Teats for Whlto and Negro Children In Four Age Qroupa , and for 
White and Negro Adults 


Ago and 

Cnna 

Number 

or 

cases 

Walking Path 

Time Errora 

Noodle 

Threading 

3 -Ho la 

Te o t 

S tylua 
tapping 



u 

SD 

u 

SD 

U 

an 


SD 

K 

SD 

Nogro 

ohildren 

24 

20 

20.4 

3.5 

19.6 

1.9 

103.5 

40.2 

Nob glvoh 

102.6 

13.1 

3i 


20 

20.9 

9.5 

14.0 

6.7 

56.3 

17.1 

32.7 

7.5 

133.0 

12.6 

4 


20 

21,5 

4.3 

6.0 

3.3 

34.2 

15.3 

37.5 

11.6 

1S6.2 

18.6 

5-j 


20 

19.5 

4.6 

3.1 

1.2 

24.6 

a,i 

51.1 

12.5 

151.6 

18,5 

White 

ohlldroh 

2i 

20 

22,7 

5,4 

23.7 

10.6 

122.4 

113.2 

Not aivan 

103 ,5 

26.4 

3> 

I 

24 

31.5 

18. B 

13.1 

0.5 

59.2 

50.9 

36.7 

9.9 

136.1 

19 .2 

4] 

t 

30 

24.1 

ii. e 

6.o 

4.7 

50.5 

20.4 

46.2 

10,6 

154.0 

36.3 

5; 

* 

60 

21.7 

9.4 

3.1 

2.3 

32.6 

17.4 

56,2 

11.1 

151.5 

27.3 

Nogro 

adulta 

24 

13.2 

3.1 

1.5 

1.1 

10.5 

4.3 

BB.6 

17.5 

345.8 

44.6 

White 

adults 

20 

14.7 

1.9 

1.9 

1.4 

10.5 

2.6 

0B.7 

9.6 

346.4 

56.4 


Correlations between the first and second trials of the various tests range 
from .70 to .95 for single-year age groups. Of the 19 coefficients } all except 
4 are above .05. Moat of the Inter correlations between the various teats at suc- 
cessive ages are low, the highest being +.55. 

Thurstone J s method of factor analysis was applied to the results In order to 
see how the loadings would compare with those obtained for white children, (3ee 
Tables 2-3), 


TABLE 2 

Fan tor Loadingfl for tho Several Toe to 


Fnotop I 



3* 

4£ 

Age 

5* 

Adults 

Nogro 

Speed, talking path 

-.315 

+ .119 

- ,068 

+ .637 

Fownaas of orrora, walking poth 

f .350 

+ .305 

♦■.209 

+ .609 

Spoed, needle threading 

+ .B24 

4- ,450 

+ , 2B3 

+ .544 

Throe -hole beat 

♦-.360 

+ .042 

+ r 669 

+ .506 

Stylus tapping, speed 

+.6D0- 

+ .332 

4,335 

+ .746 

White 

Speed, walking path 

-.384 

+ .105 

-.OQD 

t .734 

Fovnoofl of orrorSj -walking path 

-.104 

+ .422 

+ .305 

♦<.505 

Speed, needle threading 

+ .611 

+ .372 

<-.490 

+ .672 

Throa-holo teat 

+ .3 59 

4-. 020 

<■.711 

+ .639 

Styluo tapping, opood 

+ , 54 6 

+ .340 

+ .330 

+ .731 
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TABLE 3 

Factor Loadings for the Soveral TobU 
Factor II 


Ago 



ai 

4* 

si 

A Suite 

Negro 

Speed, walking path 

-. 24 a 

-,?3B 

-.no 

+ .211 

FflvmoBB of errors, talking path 
dpaod, handle threading 

*.251 

+ .309 

-.268 


-.049 

+ ,176 

+,ns 

+ .016 

Throe -hole toot 

+ .607 

k131 

+ .275 

-.019 

Stylnfl tapping 

-.415 

-.118 

-.326 

-.161 

White 

Speed, walking path 

-. 2 T 0 

-.007 

-.217 

i .012 

FewnoQB Of errors, walking path 

-.514 

*.743 

-.200 

4 <114 

Spoodj needle threading 

-.031 

+ .269 

V.nOB 

+ .024 

Throe -hole test 

+ .796 

+ .162 


4.100 

StyluB Upping 

-.aoo 

-.ano 

-.263 

+ 1 012 


As In the earlier study at least two group fact ora appoared to bo preooiit, 
inspection of the loadings for the different teste lende support to the Biiggea- 
tion offered by Ooodenongh and Smart, that tho first factor may boat bo called 
general motor maturity, while the second repraaontn something akin to carafulneea 
or attention. 

Examination of the three tables leada to the conductor! that as far as motor 
abilities of the Rind measured by these tests are concerned, there la little, if 
any, difference between negroes and whites at any level of development. Coneifler- 
lhg the small number of cases studied, both tho rate of motor development snd the 
organization of motor abilities ag brought out by a factor analysis aro strik- 
ingly similar for the two races. 
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Ability, twin re semblance a in 
mechanical, 207 
Anthropometry, objectivity of 
measurements, 249 
Attitudes, toward behavior 
problems, 282 

Behavior Problems, and nurses 1 
attitudes, 282 

Color Vision', comments on, 299 
reply to comments on, 301 

Dark Adaptation, in Infants, 2G3 
Delinquents, characteristics of, 209 
personality of, 115, 257, 2B9 
Development, mental and motor, 329 
of prematures, 1 

Eidetic Imagery, 112 
Environment, mental and motor 
development and, 329 

Failure, reactions to, 241 
Plnger-thumb-sucKlng, effect on 
teeth, 93 

psychiatric angle on, 99 

growth, changes in body proportions, 
173, 311 

methods, 09, 221 

objectivity of measurements, 349 

of prematures, 1 

in weight, 47 

Imagery, eidetic, 112 
Infant, changes In body proportions, 
173, 311 

dark adaptation in, 283 
maturational changes in rectal 
temperatures in, 195 
premature, development, 1 
Intelligence Quotient, variations, 
357 

Language, development, superiority, 
139 

indices, 62 

moasure of development, 69 
Learning, motivating factors in, 

273 


Mental Deficiency, joint movement and, 

129 

Mental Development, 329 

in institutional environments, 217 
Motor Abilities, racial differences in, 
369 

Motor Development, 329 

Names, development in ubo of proper, 270 
Nutrition, and primary tooth, 102 

Perception, correlation with other abil- 
ities In arado I, 223 
Performance, tests, 00 
Personality, of delinquents, 115, £57, 
£09 

Physical Statue, comparison of methods, 

B9 

validity of comparison of methods, 

221 

Play, comparison, preschool boys and 
girls, 144 

materials, choice of, 306 
rating scale, 15 
Prematures, 1 

Racial Differences, in motor abilities, 
369 

In reaction time, 279 
Reaction Time, racial differences In,27S 
Reasoning, in preschool child, 191 
Recall, effect of pictures on, 295 
Rhythm, training In, 169 

Scale , rating, of play, 15 
Sex Differences , in behavior, 343 
Superiority, mental and linguistic, 
in only girls, 139 

Teeth, effect of nutrition on, 103 
and flnger-thumb-sucklng, 93, 99 
Temperatures, maturational changes, 

In Infanta, 195 
Tests, performance, 00 
Thoracic Index, 173 

Twins, mechanical ability rejiowblancon 
in, 207 

Vision, sighting preferences, 365 

weight, gifaAMlU^l > UTUTFOr 








KNOTT AND MEREDITH: DODY PROPORTION 


females, The index values were distributed and analyzed In a mannor similar to 
that employed for the hlp/shoulder index. Table 4 elves the numerical results » 
while graphic portrayal of the age progress Ion In means for each cox Is mdo ill 
Figure 4. 

Since data for transverse diameter of the thorax were not secured on the grdup 
of newborn infanta , an estimate of the hlp/chest index at the end of the fatal 
period was obtained from mean dimensional values given by Scansion and Calkins (9)* 
These authors present means for full-term fetuses of 7.9 cms. for bl-lliac diam- 
eter of the hips and of 10.3 cma. for transverse diameter of the thorax at the 
xiphoid level, The ratio of the former to the latter indicates that the hlp/cpest 
index lies in the vicinity of 77 at the close of prenatal life, 

It is found that: 

1, A decided modification in trunk proportion, as evidenced by the hip/cheflk 
Index, occurs between the close of prenatal life njid the sixth postnatal your, 
Whereas bi-lllac diameter of the hips lo estimated to approximate 77 per cent of 
the chest width at ten fetal months, by six years of age the hip width exceeds 
the chest width. 

Z . During the first six months of postnatal life tliorc Is a rapid acceleration 

TABLE 4 

Bl-lliflo Dimneber of fllpa In Percentage of Transverse 
Diameter of Thorax at Xiphoid Level* 




